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The New Data Update 7 is provided by National Semiconductor in 
order to keep you abreast of the latest products available. This special 
issue features the first pages of data sheets published April through 
September 1982 (2 quarters). Two alphanumerical indexes, one by 
device number and one by device function, serve as guides to the 
contents of this Update. These indexes/tables of contents are located 
in the front of the book, along with three other small indexes which list 
the new application notes, briefs, and technical papers for this quarter. 
One additional index serves as an ordering guide for all other 
application notes and briefs which are still available (this index is 
located in the back of the book). 


Circle the appropriate update number on the business reply card 
(centerfold), add postage, and drop it in the mail to receive the 
complete data sheet of your choice. To order publications without an 
update number, please use the order number provided in the index 
and write it in one of the blanks provided on the reply card. Due to the 
costs of handling and mailing, we ask that you limit your requests to 
no more than 5 items. 


To purchase any of the Data Bookshelf volumes, please use the order 
form immediately following the Data Bookshelf listings in the back of 
the book. 


Please note the special discount coupons, for databooks, in the 
centerfold of the book. 


As integrated circuits become more and more complex, the benefit of 
consistently high quality products becomes increasingly more 
important to customers, many of whom have long recognized 
National as the outstanding supplier of top quality products. Such 
recognition is the result of a management-driven Quality 
Improvement Program that has pervaded every manufacturing 
operation, from product design through assembly and packaging at 
National Semiconductor Corporation. Progress has been nothing 
less than dramatic, and National's commitment to quality will remain 
unrelenting in the decades to come. 
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ADC0820 8-Bit High Speed ».P Compatible A/D Converter 


with Track/Hold Function 


General Description 


The ADC0820 is a CMOS 8-bit A/D converter which uses a 
half-flash technique consisting of 32 comparators, a most 
significant 4-bit ADC and a least significant 4-bit ADC. 
This converter's Input acquisition time ls much faster than 
Its conversion time and is capable of measuring many 
analog signals without the aid of a sample-and-hold. 
This A/D Is designed to appear as memory locations or I/O 
ports to the microprocessor and no interfacing logic is 
needed. 


Key Specifications 


@ Resolution 
® Conversion Time 


8Bits 
2.5 us Max (RD Mode) 
1.2 ns Max (WR-RD Mode) 


@ Input signals with slew rate of 100 mMV/us converted 
without external sample-and-hold to 8 bits 


@ Low Power 
@ Total Unadjusted Error 


35mw 
+ W2LSBand + 1LSB 


Connection Diagram 


Dual-in-Line Package 
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Features 


® Built-in track-and-hold function 
No missing codes 
No external clocking 
Easy interface to all microprocessors, or operates 
stand-alone 
Logic inputs and outputs meet both MOS and TL 
voltage level specifications 
Operates ratiometrically or with any reference value 
equal to or less than Vec. 

®& OV to 5V analog input voltage range with single 5V 
supply 

™@ No zero or full-scale adjust required 

® Overflow output available for cascading 

B 0.3” standard width 20-pin DIP 


Functional Diagram 
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AND 
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ADC0831, ADC0832, ADC0834 and ADC0838 
(COP431, COP432, COP434 and COP438) 
8-Bit Serial |/O A/D Converters with Multiplexer Options 


General Description 


The ADC0831 series are 8-bit successive approximation 
AIO converters with a serial 1/O and configurable input 
multiplexers with up to 8 channels. The serial I/O is con- 
figured to comply with the NSC MICROWIRE™ serlal data 
exchange standard for easy interface to the cops™ fam. 
ily of processors, and can Interface with standard shift 
tegisters or uPs. 


The 2., 4- or &channel multiplexers are software config- 
ured for single-ended or differential inputs as well as 
channel assignment. 


The differential analog voltage input allows increasing the 
common-mode rejection and offsetting the analog zero in- 
put voltage value. In addition, the voltage reference input 
can be adjusted to allow encoding any smaller analog 
voltage span to the full 8 bits of resolution. 


Features 


@ NSC MICROWIRE compatible—direct Interface to 
“COPS family processors 


@ Easy Interface to all microprocessors, or operates 
“stand-alone” 


Typical Application 


POSITION | 
$Voc 


POSITION? 


JANSDUCERS 
(AWALOG VOLTAGES) 
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@ Operates ratiometrically or with 5 Voc voltage 
reterence 

® No zero or full-scale adjust required 

@ 2., 4- or &channel multiplexer options with address 
logic 

@ Shunt regulator allows operation with high voltage 
supplies 

® OV to 5V input range with single 5V power supply 

® Remote operation with serial digital data link 

@ TL/MOS input/output compatible 

® 0.3” standard width &-, 14- or 20-pin DIP package’ 


Key specications 


@ Resolution 

@ Total Unadjusted Error 
® Single Supply 

@ Low Power 

® Conversion Time 


BBits 

+ 1/2LSBand +1LSB 
‘5Voe 

15 mW 

32ys 
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PRELIMINARY 


ADC1001, ADC1021 10-Bit »«P Compatible A/D Converters 


General Description 


The ADC1001 and ADC1021 are CMOS, 10-bit successive 
approximation A/D converters. The 20-pin ADC1001 is pin 
compatible with the ADC0801 8-bit A/D family. The 10-bit 
data word is read in two 8-bit bytes, formatted left justified 
and high byte first. The six least significant bits of the sec- 
ond byte are set to zero, as is proper for a 16-bit word. 


The 24-pin ADC1021 outputs 10 bits in parallel and is in- 
tended for interface to a 16-bit data bus. 

A differential analog voltage input allows increasing the 
common-mode rejection and offsetting the analog zero in- 
put voltage value. In addition, the voltage reference input 
can be adjusted to allow encoding any smaller analog 
voltage span to the full 10 bits of resolution. 


Features 


® ADC1001 is pin compatible with ADC0801 series 8-bit 
AID 


@ Compatible with NSC800 and 8080 »P derivatives — no 
interfacing logic needed — access time 170 ns 


Typical Application 


Aoci001 Vini*) 
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HPROCESSOR 
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@ Easily interfaced to 6800 uP derivatives with minimal 
external logic 


® Differential analog voltage inputs 


® Logic inputs and outputs meet both MOS and T2L 
voltage level specifications 

@ Works with 2.5V (LM336) voltage reference 

@ On-chip clock generator 

™ OV to 5V analog input voltage range with single 5V 
supply 

@ Operates ratiometrically or with 5 Voc, 2.5 Voc, or 
analog span adjusted voltage reference 

® 0.3” standard width 20-pin DIP package or 24 pins with 
10-bit parallel output 


Key Specifications 


@ Resolution 
@ Linearity error 
@ Conversion time 


10 bits 
+1LSB 
200 us 


TRANSOUCER 


10-81T RESOLUTION 
OVER ANY DESIRED 
ANALOG INPUT 
VOLTAGE RANGE 
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BLC-0512 
512K-Byte Memory Card Family 


= Features 
e Parity (error detection) 
¢ Selectable parity interrupt 
e 512K bytes memory 


= Enhanced Systems Performance 
¢ On-board refresh and control logic 
¢ Internal (transparent) refresh 
* Optional external refresh 
¢ Battery backup capability 


MULTIBUS™ IEEE 796 Standard 


Compatible with all Series/80 Boards 
and Card Cages 


= Flexible Systems Capability 
¢ 8- or 16-bit data bus 
© 20- or 24-bit memory addressing 
¢ 8-, 12-, or 16-bit I/O addressing 


= Ease of Maintenance 
¢ Control status register logs failures 
for CPU 
¢ All RAMs socketed 


Product Overview 


The BLC-0512 RAM memory cards are designed and 
tested to meet the users increasing memory re- 
quirements while maintaining a high level of data 
integrity. The card is available in 128, 256, 384 and 
512K bytes of memory. The optional parity feature 
enhances data integrity. 


Parity is a method to detect errors which may occur 
while reading data from the RAM. In the event a data 
error occurs the CPU is notified. Error information is 
also logged in the Control Status Register (CSR). 
Selectable parity interrupts allow the user to deter- 
mine which Interrupt request line is used. Any one of 
eight Interrupt request lines may be selected. 


MULTIBUS Is a trademark of inte! Corp. 
©1961 National Semiconductor Corp. O-E-1597 
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Functional Description 


The BLC-0512 Is a 512K byte (512K x 8,9) random 
access memory card designed to be compatible 
with all Series/80 microcomputers. Utilizing the 
available options, the BLC-0512 is operational in a 
wide variety of configurations including 8-, 12-, or 
16-bit I/O addressing. Set via a DIP switch, the start- 
ing address may be set on any 16K word boundary 
within the 16M byte range. 


Control Status Register 


Parity error information is stored in an on-board 
CSR. The CSR is a software addressable 16-bit Con- 
trol Status Register. The CSR may be set to respond 
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BLC-80/24, BLC-80/28 
Board Level Computers 


June 1982 


= Upward compatible with BLC-80/204 
Board Level Computer 


= 8085A-2 CPU operating at 4.8 or 
2.4 MHz 


= Two BLX bus connectors for BLX 
expansion modules 


= 4K bytes of static read/write memory 
with BLC-80/24, 8K bytes with 
BLC-80/28 


® Sockets for up to 32K bytes of read 
only memory, supports 2758s, 2716s, 
2732s, 2764s 


= RAM/ROM shadowing 


= 48 programmable parallel I/O lines with 
sockets for interchangeable line 
drivers and terminators 


VT Hl Ha 


= Programmable synchronous/asynchro- 
nous RS232C compatible serial 
interface with software selectable baud 
rates 


= Full MULTIBUS™ control logic for 
multimaster configurations and system 
expansion 


= Two programmable 16-bit BCD or 
binary timers/event counters 


= 12 levels of programmable interrupt 
control 


= Auxiliary power bus, memory protect, 
and power-fail interrupt control logic 
provided for battery backup RAM 
requirements 


us Plug-replacements for Intel SBC-80/24 


Product Overview 


The National BLC-80/24 and BLC-80/28 Board Level 
Computers are members of National's complete 
line of OEM microcomputer systems which take 
full advantage of the latest LSI technology to 
provide economical, self-contained computer- 
based solutions for test systems, industrial con- 
trol, and OEM applications. The BLC-80/24 and 
BLC-80/28 boards are complete computer systems 
on a single 6.75 x 12.00-inch printed circuit card. 
The CPU, system clock, BLX bus interface, read/ 


Starplex, BLC/BLX, ISE are trademarks of National Semiconductor Corp. 
MULTIBUS is a trademark of Intel Corporation 
© 1982 National Semiconductor Corp. 011707 
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write memory, read only memory sockets, I/O ports 
and drivers, serial communications interface, 
priority interrupt logic, and programmable timers 
all reside on the board. Full MULTIBUS interface 
logic Is Included to offer compatibility with the Na- 
tional OEM Microcomputer Systems family of 
Board Level Computers, expansion memory op- 
tions, digital and analog I/O expansion boards, and 
peripheral and communications controllers. 
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BLC-86/05 
Board Level Computer 


® Designed around 8086-2 microprocessor 
with 5 or 8 MHz CPU clock 


@ Fully software compatible with BLC- 
86H2B Board Level Computer 


@ Optional numeric data processing with 
BLC-337 Expansion Module processor 


@ 8K bytes of static RAM 


= Sockets for up to 64K bytes of JEDEC 
24/28-pin standard memory devices 


™@ Two BLX™ bus connectors 


@ 24 programmable parallel I/O lines 


Product Overview 


The BLC-86/05 Board Level Computer is a member of 
National Semiconductor's complete line of micro- 
computer systems which take full advantage of the 
latest technology to provide economical, computer- 
based solutions for test systems, Industrial control, 
and OEM applications. The BLC-86/05 board is a 
complete computer system on a single 6.75 x 
12.00-in. printed circuit board. The CPU, system 
clock, read/write memory, non-volatile read only 
memory, I/O ports and drivers, serial communica- 
tions Interface, priority interrupt logic and program- 
mable timers, all reside on the board. The large con- 
trol storage capacity makes the BLC-86/05 board 
Ideally suited for control-oriented applications such 
as process control, Instrumentation, industrial auto- 
mation, and many others. 
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@ Programmable synchronous/asynchro- 
nous RS232C compatible serial interface 
with software selectable baud rates 


m™ Two programmable 16-bit BCD or binary 
timers/event counters 


@ 9 Levels of vectored interrupt control, 
expandable to 65 levels 


@ MULTIBUS™ interface for multimaster 
configurations and system expansion 


m= Supported by a complete family of 
board level computers, memory, digital 
and analog I/O, peripheral controllers, 
packaging and software 


@ Plug replacement for Intel SBC-86/05 


Functional Description 
Central Processing Unit 


The central processor for the BLC-86/05 board is an 
8086-2 microprocessor. A clock rate of 8MHz is 
supported with a Jumper selectable option of 5MHz. 
The CPU architecture Includes four 16-bit byte 
addressable data registers, two 16-bit memory base 
pointer registers and two 16-bit index registers, all 
accessed by a total of 24 operand addressing modes 
for comprehensive memory addressing and for sup- 
port of the data structures required for today's 
structured, high level languages, as well as assembly 
language. ; 


TRI-STATE Is a registered trademark of National Semiconductor Corp. 
BLX Is a trademark of National Semiconductor Corp. 
MULTIBUS Is a trademark of inte! Corp. 
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BLC-337 
Numeric Data Processor Expansion Module 


@ Fast fixed and floating point functions 
for BLC-86/12B and BLC-86/05 


@ Contains the powerful 8087 numeric 
data processor 


@ Supports single and double precision 
integer, floating point and others, for a 
total of seven data types 


@ Plug replacement for Intel SBC-337 


Product Overview 


The BLC-337 is a member of National's growing line 
of Series/80 Board Level Expansion Modules. High 
performance numerics support for 8086-based CPU 
boards such as the BLC-86/12B single board com- 
puter user is available for simulation, Instrument 
automation, graphics, signal processing, and bus- 
Iness systems. Expanding the Instruction set with 
greater than 60 numeric Instructions supporting six 
data types Is provided by coprocessor Interface be- 
tween the 8087 and the CPU. To install the BLC-337, 
one simply removes the host CPU chip from Its soc- 
ket, plugs the BLC-337 Into the host board’s CPU 
socket, and reinstalls the CPU chip Into the socket 
provided on the BLC-337. 


©1982 National SemiconductorCorp. 0-T-1671 
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@ Magnifies host CPU Instruction set 
with arithmetic, logarithmic, transcen- 
dental, and trigonometric instructions 


@ Proposed IEEE floating point standard 
is used for high accuracy 


Easy to Install, plugs into CPU socket 
on host board 


Functional Description 


The Numeric Data Processor (NDP) Is Internally 
divided into two processing elements: the control 
unit (CU) and the numeric execution unit (NEU), 
which provides for concurrent operation of the two 
unlts. The NEU executes all numeric Instructions, 
while the CU receives and decodes instructions, 
reads and writes memory operands and executes 
processor control Instructions. 


Control Unit 


The CU keeps the 8087 operating In synchronization 
with Its host CPU. 8087 Instructions are intermixed 
with CPU instructions In a single instruction stream. 
The CPU fetches all instructions from memory; by 
monitoring the status signals emitted by the CPU, the 
NDP control unit determines when an 8086 instruc- 
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COP420C/COP421C and COP320C/COP321C 
Single-Chip CMOS Microcontrollers 


General Description 


The COP420C, COP421C, COP320C, and COP321C Single- 
Chip CMOS Microcontrollers are members of the COPS™ 
family, fabricated using complementary MOS technology. 
They are complete microcomputers containing all system 
timing, internal logic, ROM, RAM and W/O necessary to 
implement dedicated control functions in a variety of 
applications. Features include single supply operation, 
a variety of output configuration options, with an instruc: 
tion set, internal architecture and I/O scheme designed 
to facilitate keyboard input, display output and BCD and 
binary data manipulation. The COP421C is identical to 
the COP420C, except with 19 I/O lines instead of 23. They 
are an appropriate choice for use in numerous human 
interface control environments. Standard test procedures 
and reliable high-density fabrication techniques provide 
the medium to large volume customers with a customized 
Control Oriented Processor at a low end-product cost. 


The COP320C is the extended temperature range ver- 
sion of the COP420C (likewise the COP321C is the ex- 
tended temperature range version of the COP421C). The 
COP320C/321C are exact functional equivalents of the 
COP420C/421C. 


Features 


Lowest power dissipation (50.W typical) 

Power saving “Idle” state 

Powerful instruction set 

1k x 8 ROM, 64x 4 RAM, 23 I/O lines (COP420C) 
True vectored interrupt, plus restart 

Three-level subroutine stack 


15yus instruction time, plus software selectable 
oscillators 


Single supply operation (2.4-5.5V) 

Internal time-base counter for real-time processing 
MICROWIRE™ compatible serial 1/0 

General purpose and TRI-STATE” outputs 
LSTTL/CMOS compatible 

MICROBUS™ compatible 


Software/hardware compatible with other members 
of COP400 family 


Extended temperature range device 
COP320C/COP321C (-40°C to +85°C) 


COP420C/421C and COP320C/321C Block Diagram 
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COP420R/COP444LR Piggyback-EPROM Microcontroller 


Features 


General Description 


The COP420R and COP444LR Piggyback-EPROM micro- 
controllers are members of the COPS™ family. The 
COP420R and COP444LR devices are identical to the 
COP420 and COP444L respectively except that the pro- 
gram ROM has been removed. In place of the ROM each 
device package incorporates the circuitry and socket to 
accommodate the Piggyback-EPROM. 


The socket provided on the package accepts an 
MM2716, NMC27C16, MM2758A, or MM2758B EPROM. 
Each part is a complete microcontroller system with 
CPU, RAM, I/O, and EPROM socket provided in a single 
28-pin package. In a system the COP420R and COP444LR 
will perform exactly as its mask programmed equivalent. 


The complete package allows fleld test of a system in 
Its final electrical and mechanical configuration. This 
important benefit facilitates development and debug of 
a COP400 program prior to masking of a production part. 


These devices are also economical in low and’medium 
volume applications or when the program may require 
changing. 

COPS and MICROWIRE are trademarks of National Semiconaucior Corp. 
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Exact equivalent of the COP420 and COP444L — 
plugs into same socket 


Socket and interface for industry standard EPROMs 


@ Self-contained voltage regulator for EPROM on 


COP444LR 

Powerful instruction set 

True vectored interrupt, plus restart 

Three-level subroutine stack 

Compatible with all COPS family peripherals 
Internal binary counter register with MICROWIRE™ 
family peripherals compatible serial 1/0 

Software and hardware compatible with other 
members of the COPS family 

Single supply operation 

Internal presettable time base counter for real time 
processing 

4us instruction time (COP420R) 

16 us instruction time (COP444LR) 

23 1/0 lines 
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Figure 1. COP420R/COP444LR Block Diagram 
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DP84300 Programmable Refresh Timer 


General Description 


The DP84300 programmable refresh timer is a logic device 
which produces the desired refresh clock required by all 
dynamic memory systems. 


Additional circuitry has been included in the device to 
minimize logic required by memory systems to perform 
refresh control. 


Connection Diagram 


Dual-In-Line Package 


Features 


™@ One chip solution to produce RFCK timing for the 
OP8408 and DP8409 dynamic RAM controllers 

@ Programmable refresh clock timer allows for a maxi- 
mum refresh period with most system clocks 

@ Timing is completely synchronous with the input clock, 
Preventing race conditions in some memory controllers 

@ Includes a refresh request output, simplifying the 
design of refresh logic in discrete controllers 


Block Diagram 
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DP84312 Dynamic RAM Controller Interface Circuit 


for the NS16032 CPU 


General Description 


The DP84312 dynamic RAM controller interface is a logic 
device which allows for easy interface between the 
DP8409 dynamic RAM Controller and the NS16032 
microprocessor. 


Using timing signals from the NS16201 timing and control 
unit and the NS16032, the DP84312 supplies all control 
signals needed to perform memory read, write, byte write, 
and refresh. 


Connection Diagram 


Features 


@ Low parts count memory system 
@ Allows the DP8409 to perform hidden refresh 


@ Allows for the insertion of wait states for slow dynamic 
RAMs 


@ Supplies independent CASs for byte writing 
® 20-pin 0.3 inch wide package 


Dual-In-Line Package 
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DP84322 Dynamic RAM Controller Interface Circuit 


for the 68000 CPU 


General Description 


The DP84322 dynamic RAM controller interface is a logic 
device which allows for easy interface between the DP8409 
dynamic RAM controller and the 68000 microprocessor. 


The DP84322 supplies all the control signals needed to 
perform memory read, write and refresh. Logic is included 
for inserting a wait state when using fast CPUs. 


Features 


@ Provides 3-chip solution for the 68000 CPU and 
dynamic RAM interface 


@ Works with all 68000 speed versions 
@ Performs hidden refresh 


™ DTACK is automatically inserted for both memory 
access and memory refresh 


@ Performs forced refresh using typically 4 CPU clocks 


Connection Diagram Block Diagram 


Dual-In-Line Package 


TOP VIEW 
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DP84332 Dynamic RAM Controller Interface Circuit for the 


8086 and 8088 CPUs 


General Description 


The DP84332 dynamic RAM controller interface is a logic 
device which allows for easy interface between the 
OP8408 dynamic RAM controller and the 8086 and 8088 
microprocessors. No wait states are required for memory 
access, even for the 10 MHz microprocessors. Memory 
refreshing may be hidden (no wait states) or forced (up to 
three wait states). 


The DP84332 supplies all the control signals needed to 
perform memory read, write, and refresh. Logic is also in- 
cluded to insert a wait state when using slow memory. 


Connection Diagram 


Dual-in-Line Package 


TOP VIEW 
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Features 


® Low parts count controller for the OP8408/DP8409 

® Works with 8086 systems configured in min or max 
mode 

@ Performs hidden refresh using the DP8408 dynamic 
RAM controller 
Compatible with both the 8086 and 8088 
microprocessors 
Capable of working at all CPU clock frequencies up to 
10 MHz 


Block Diagram 


MEMORY 
REQUEST 
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REFRESH 
REQUEST 
ENCODER 
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DS3658 Quad High Current Peripheral Driver 


General Description 


The DS3658 quad peripheral driver is designed for those 
applications where low operating power, high breakdown 
voltage, high output current and low output ON voltage are 
required. A unique Input circuit combines TTL compatibil- 
ity with high impedance. In fact, its extreme low input 
current allows it to be driven directly by a CMOS device. 
Output clamp diodes are provided for protection when 
driving inductive loads. An on-chip protection circuit 
guarantees glitch-free operation during power up or down, 
and a fail safe feature is provided which puts the output in 
high impedance state when the input is open. 


Applications 


@ Relay drivers 

® Lamp drivers 

@ Solenoid drivers 

@ Hammer drivers 

@ Stepping motor drivers 

@ Triac drivers 

@ LEO drivers 

@ High current, high voltage drivers 
@ Level translators 

@ Fiber optic LED drivers 


Connection Diagram 


Dual-In-Line Package 


OUTA CLAMP1 QUTB GND GND 


TOP VIEW 


OUTC CLAMP2 OUTDO 
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Features 


® Single saturated transistor outputs 
® Low standby power, 10 mW typical 
@ High impedance TTL compatible inputs 
@ Outputs may be tied together for increased current 
capacity 
® High output current 
600 mA per output 
2.4A per package 
@ No output latch-up at 35V 
® Low output ON voltage (350 mV typ @ 600 mA) 
® High breakdown voltage (70V) 
@ Open collector outputs 
@ Output clamp diodes for inductive fly back protection 
@ NPN inputs for minimal input currents (1 A typical) 
@ Low operating power 
@ Standard 5V power supply 
@ Power up/down protection 
@ Fail safe operation 
@ 2W power package 
® Pin-for-pin compatible with SN75437 


_Truth Table 


H=High state 
L=Low state 
Z= High impedance state 
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DS3680 Quad Negative Voltage Relay Driver 


General Description 


The DS3680 is a quad high voltage negative relay driver 
designed to operate over wide ranges of supply voltage, 
common-mode voltage, and ambient temperature, with 
50 mA sink-capability. These drivers are intended for 
switching the ground end of loads which are directly con- 
nected to the negative supply, such as in telephone relay 
systems. 


Since there may be considerable nolse and IR drop be- 
tween logic ground and negative supply ground In many 
applications, these drivers are designed to operate witha 
high common-mode range (+ 20V referenced to negative 
supply ground). Each driver has a common-mode range 
separate from the other drivers in the package, which per- 
mits input signals from more than one element of the 
system. 


With low differential input current requirements (typically 
100 yA), these drivers are compatible with TTL, LS and 
CMOS logic. Differential inputs permit either Inverting or 
non-inverting operation. 


Connection Diagram 


Dual-In-Line Package 


TOP VIEW 
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The driver outputs incorporate transient suppression 
clamp networks, which eliminate the need for external 
networks when used In applications of switching induc- 
tive loads. A fail-safe feature is incorporated to insure 
that, if the Von input or both inputs are open, the driver will 
be OFF. 


Features 


™ —10V to —60V operation 

@ Quad 50 mA sink capability 

® TTL/LS/CMOS or voltage comparator input 
@ High input common-mode voltage range 

@ Very low input current 

@ Fail-safe disconnect feature 

® Built-in output clamp diode 
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DS8614-3, DS8615-3, DS8616-3, DS8617-3 
130 MHz Low Power Dual Modulus Prescalers 


General Description 


The DS8614-3 series products are low power dual modulus 
prescalers which divide by 20/21, 32/33, 40/41, and 64/65, 
respectively. The modulus control (MC) input selects divi- 
sion by N when at a high TTL level and division by N+1 
when at a low TTL level. The clock inputs are buffered, pro- 
viding 40 mVrms input sensitivity. The two outputs provide 
the user the option to wire either a totem-pole or open- 
collector output structure. Additionally, the user can wire 
a resistor between the two output pins to minimize edge 
transition emissions. The outputs are designed to drive 
Positive edge triggered PLLs. These products operate 
trom a regulated 5V + 10% source. Regulated operation is 
obtained by connecting both Vs and Vpeg to the supply 
source. 


Logic Diagram 


The devices can be used in phase-locked loop applications 
such as FM radio or other communications bands to pre- 
scale the input frequency down to a more usable level. A 
digital frequency display system can also be derived 
separately or in conjunction with a phase-locked loop, and 
it can extend the useful range of many inexpensive fre- 
quency counters to 130 MHz. 


Features 


@ Low power, 7 mA max 
@ 130 MHz toggle frequency 
®@ 40 mVrms input sensitivity 


Generalized +N/IN+1 
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CONTROL 
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Connection Diagram 


Dual-In-Line Package 
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DS8621 VHF/UHF Prescaler 


General Description 


The DS8621 is a low power, high speed prescaler intended for 
use in frequency synthesized television tuners. The device 
performs division by 64 from the VHF input and division by 
256 from the UHF input. The VHF and UHF inputs are buf- 
fered providing 50 mVrms sensitivity at frequencies in excess 
of 275 MHz and 1.2 GHz respectively. (The VHF and UHF input 
signals can be applied either single or double-ended.) The 
TTL compatible bandswitch (BSW) input selects the VHF in- 
puts when at a low level and the UHF inputs when at a high 
level. The outputs are complementary ECL structures which 
have controlled edge-transition rates to minimize spurious 
harmonic emissions. The device operates from a 5V + 10% 
supply source. Vcc2and GND2 power the VHF and UHF input 
Stages while Vcc; and GND, power the remainder of the cir- 
cuit, thus limiting internal feedback. 


Logic Diagram 


Voce 


PRELIMINARY 


April 1982 


Features 


@ Broadband operation 

® High sensitivity 

@ Separate VHF and UHF inputs 

@ Low power 

@ Pin compatible with RCA (CA3179) and Motorola 
(MC12071) 


Vect 
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Connection Diagram 


Dual-In-Line Package 


TOP VIEW 
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DS8622 Dual Modulus VHF/UHF Prescaler 


General Description 


The DS8622 is a low power broadband dual modulus pre- 
scaler intended for use in frequency synthesized television 
tuners. The device features separate VHF and UHF buffered 
inputs, VHF input division by 126 or 128, UHF input division by 
252 or 256, TTL compatible bandswitch and modulus control 
inputs, complementary ECL outputs, and 5V operation. 


The VHF and UHF inputs cover a frequency range from 
80 MHz to 1200 MHz and can be driven either single or 
double-ended. The bandswitch (BSW) input selects the 
VHF inputs when ata low level and the UHF inputs when at 
a high level. The modulus control (MC) Input selects 
division by 126 or 252 when at a high level and division by 
128 or 256 when at a low level. The dual modulus feature of 
this prescaler can provide frequency resolution steps of 
3.9 KHz, 7.8 kHz, or 15.6 kHz as shown in the table of Pos- 
sible Operating Conditions. The outputs are internally 


Logic Diagram 


Connection Diagram 


Dual-In-Line Package 


UHF INPUT 


UHF INPUT 


TOP VIEW 
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edge-transition controlled to minimize spurious harmonic 
emissions. CAP 1 and CAP 2 pins can also be used to fur- 
ther slow the edge transition times. The device operates 
from a standard 5V + 10% supply source. Vecg2 and GND2 
power the VHF and UHF input stages, and Vcc, and GND, 
power the remainder of the circuit, thus timiting Internal 
feedback. 


Features 


@ Broadband operation 

@ Increased frequency resolution 
@ High input sensitivity 

@ Separate VHF and UHF inputs 
@ Low power 
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DS8627, DS8628 225 MHz Low Power Prescalers 


General Description 


The DS8627 and 0S8628 are low power fixed ratio pre- 
scalers which divide by 24 and 20, respectively. The inputs 
can be driven either single or double ended and they are 
buffered, providing 40 mVrms input sensitivity. The output 
provided Is open-collector and is capable of interfacing 
with TTL and CMOS. 


The device can be used in phase-locked loop applications 
such as FM radio or other communications bands to pre- 
scale the input frequency down to a more usable level. A 
digital frequency display system can also be derived 


Logic Diagrams 


separately or in conjunction with a phase-locked loop, and 
it can extend the useful range of many inexpensive fre- 
quency counters to 225 MHz. 


_ Features 


@ Low power, 7 mA max 

@- 225 MHz toggle frequency 

@ 40 mVrms input sensitivity 

® Pin compatible with SP8656, SP8658 prescalers 


DS8627 (+ 24) 


Connection Diagram 


Dual-In-Line Package 
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NC 


OUTPUT 


TOP VIEW 
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DS8627-3, DS8628-3 130 MHz Low Power Prescalers 


General Description 


The DS8627-3 and DS8628-3 are low power fixed ratio pre- 
scalers which divide by 24 and 20, respectively. The inputs 
can be driven either single or double ended and they are 
buffered, providing 40 mVrms Input sensitivity. The output 
provided is open-collector and is capable of interfacing 
with TTL and CMOS. 


The device can be used in phase-locked loop applications 
such as FM radio or other communications bands to pre- 
scale the input frequency down to a more usable level. A 
digital frequency display system can also be derived 


Logic Diagrams 


separately or in conjunction with a phase-locked loop, and 
it can extend the useful range of many inexpensive fre- 
quency counters to 130 MHz. 


Features 


@ Low power, 7 mA max 
@ 130 MHz toggle frequency 
@ 40 mVrms input sensitivity 


DS8627-3 (+ 24) 


Connection Diagram 
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Dual-In-Line Package 
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DT1056/DT1057 DIGITALKER™ Standard Vocabulary Kit 


General Description 


The DIGITALKER™ Is a speech synthesis system con- 
sisting of several N-channel MOS integrated circuits. It 
contains a speech processor chip (SPC) and speech ROM 
and when used with external filter, amplifier, and speaker, 
produces a system which generates high quality speech 
including the natural inflection and emphasis of the 
original speech. Male, female, and children's voices can 
be synthesized. 


The SPC communicates with the speech ROM, which con- 
tains the compressed speech data as well as the frequen- 
cy and amplitude data required for speech output. Up to 
128k bits of speech data can be directly accessed. 


With the addition of an external resistor, on-chip de- 
bounce is provided for use with a switch interface. 


An interrupt is generated at the end of each speech se- 
quence so that several sequences or words can be 
cascaded to form different speech expressions. 


The DT1056/DT1057 is a standard DIGITALKER kit en- 
coded with 131 separate and useful words (see the Master 
Word List Table |) and when used with the D1T1050 
Standard Vocabulary Kit, provides a library of 274 useful 
words. The words have been assigned discrete addresses, 
making it possible to output single words or words con- 
catenated Into phrases or even sentences. 


Typical Applications 


The “voice” output of the 011056/DT1057 is a highly in- 
telligible male voice. The vocabulary is chosen so that it is 
applicable to many products and markets. 


Features 

@ Easily adaptable to DT1050 Standard Vocabulary Kit 
131 useful words 
COPS™ and MICROBUS™ compatible 
Designed to be easily interfaced to other popular 
microprocessors 
Natural inflection and emphasis of original speech 
Addresses 128k bits of ROM directly 
TTL compatible 
On-chip switch debounce for interfacing to manual 
switches independent of a microprocessor 


Interrupt capability for cascading words or phrases 
Crystal controlled or externally driven oscillator 
Available in complete kit (DT1056) or speech ROMs only 
(071057) 


Applications 

@ Telecommunications 
@ Appliance 

@ Automotive 

@ Teaching aids 


@ Consumer products 
@ Clocks 

® Language translation 
® Annunciators 


Minimum Configuration Using Switch Interface 


* Single pole 2 position 
momentary switch 
* * 4.0 MHz crystal Electro 
Dynamics Corp. HC18-20 pF 


DIGITALKER 
aT 


DIGITALKERT, MICROBUSTM and COPSTM are trademarks of National Semiconductor Corp. 
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Impact Printer 


= Compatible with STARPLEX™ and 
STARPLEX II™ Development Systems 


= Compatible with 6600 series industrial 
microcomputer systems 


m@ 150 CPS at 10 CPI 
@ 100% duty cycle 


Product Overview 


The Centronics® Model 150 Impact Printer Is a light, 
compact, versatile, and rugged printer designed for 
most applications where size Is a consideration. It is 
capable of 100% duty cycle applications, thus 
making it a highly efficient and high-speed printer. 
Its snap-on tractors, top-of-form feature, and con- 
densed print capability allow the printer to be able to 
print out a variety of computer output such as 
computer program listings, business forms, flnan- 
clal data and labels. The printer Includes a cassette 
ribbon system, self-test, and paper-empty detection 
for operator convenience. 


STARPLEX and STARPLEX Il are trademarks of National Semiconductor Corp. 
Centronics is a registered trademark of Centronics Corp. 
260 is a registered trademark of Zilog Corp. 


© 1982 National Semiconductor Corp. TL-A-5013 
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9x7 dot matrix 
Bidirectional, logic seeking 


Uses standard cut-sheet, fan-fold paper 
40, 80, and 132 column format 


Light, compact, rugged 


Specifications 


Operator Power on/off switch 
Control/ Select switch 
Indicators Select light 
Paper empty light 
Power light 
Data Input 7-Bit ASCII parallel, TTL levels with 


strobe, acknowledge, busy 8th bit 
selects second character set. 768 
character buffer. Remote 
select/deselect. 
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INS1771-1 Floppy Disk Formatter/Controller 


General Description 


The INS1771-1 ts a programmable floppy disk formatter/ 
controller chip contained in a standard 40-pin dual-in-line 
package. The chip, which is fabricated using N-channel 
silicon gate technolgy, Interfaces a floppy disk drive 
directly to a computer interface bus. The INS1771-1 pro- 
vides soft sector formatting, which may be either |BM 3740 
compatible or a user-selected sector format. 


The 1NS1771-1 is designed to operate on a multiplexed, 
TRI-STATE® 8-bit bidirectional bus with other bus-oriented 
devices. The chip is programmed by the system software 
via the bus and all data, status Information, and control 
words are transferred over the bus lines. 


Features 
@ Soft sector format compatibility 


Automatic track seek with verification 


a 
® Provisions for miniature floppy disk Interface 
a 


Read mode capabllities 


— Single/multiple record read with automatic 
sector search or entire track read 


— Selectable 128-byte or variable record length 


TRI-STATE Is a registered trademark of National Semiconductor Corp. 


QUFFER 


Ao 
Ay Fi} computer 


INTERFACE 


ALAD/WRITE 


SK 
CONTROL INTERFACE 
CONTROL 
by, | LoGic a Lone. ed ah a 


Write mode capabilities 


— Single/multiple record write with automatic 
sector search 


— Entire track write for diskette Initialization 


Programmable controls 
— Selectable track-to-track stepping time 


— Selectable head settling and head engage 
times 


— Selectable three-phase or step and direction 
and head positioning motor controls 


Double buffering of data 

TTL compatible 

OMA or programmed data transfers 
Reduces system component count 
On-chip CRC generation and checking 


Direct plug-in replacement for western digital FD1771 


PARALLEU 
SERIAL 


DATA 
INTERFACE 


] TMiNG & 
CONTROL 


INS1771-1 General System Configuration 
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LF411A/LF411 Low Offset, Low Drift JFET 
Input Operational Amplifier 


General Description 


These devices are low cost, high speed, JFET input opera- 
tional amplifiers with very low input offset voltage and 
guaranteed input offset voltage drift. They require low 
supply current yet maintain a large gain bandwidth prod- 
uct and fast slew rate. In addition, well matched high 
voltage JFET input devices provide very low input bias and 
offset currents. The LF411 is pin compatible with the 
Standard LM741 allowing designers to immediately 
upgrade the overall performance of existing designs. 


These amplifiers may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 
circuits and many other circuits requiring low input offset 
voltage and drift, low input bias current, high input imped- 
ance, high slew rate and wide bandwidth. 


Typical Connection 
A LF411XYZ 


Ordering Information 


March 1982 


BI-FET 11"™ Technology 


Features 


Internally trimmed offset voltage 
Input offset voltage drift 

Low input bias current 

Low input noise current 

Wide gain bandwidth 

High slew rate 

Low supply current 

High input impedance 

Low total harmonic distortion Ay = 10, 
R, = 10k, Vo = 20 Vp-p, BW = 20 Hz-20 kHz 
Low 1/f noise corner 

Fast settling time to0.01% 


0.5 mV (max) 
10 »V/°C (max) 
50 pA 

0.01 pA//Hz 
3 MHz (min) 
10V/us (min) 
1.8mA 

10'70 
<0.02% 


50 Hz 
2us 


Connection Diagrams 


indicates electrical grade 


indicates temperature range 


“M” for military 


“C" for commercial 


LF411AMH/LF411MH, LF411ACH/LF411CH 
Metal Can Package 


indicates package type 


“HY or ON" 


Simplified Schematic 


Vcc O 


INTERNALLY 


INTERNALLY TRIMMED 


TRIMMED 


“Yee O 


BIFET 1™ is a trademark of National Semiconductor Corp. 
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TOP VIEW 


Note. Pin 4 connected to case. 


LF411ACN, LF411CN 
Dual-In-Line Package 


OuTPUT 


BALANCE 


TOP VIEW 
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LF412A/LF412 Low Offset, Low Drift 
Dual JFET Input Operational Amplifier 


General Description 


These devices are low cost, high speed, JFET input opera- 
tional amplifiers with very low input offset voltage and 
guaranteed input offset voltage drift. They require low 
supply current yet maintain a large gain bandwidth prod- 
uct and fast slew rate. In addition, well matched high 
voltage JFET input devices provide very low input bias and 
offset currents. LF412 dual is pin compatible with the 
LM1558, allowing designers to immediately upgrade the 
overall performance of existing designs. 


These amplifiers may be used in applications such as high 
speed integrators, fast D/A converters, sample and hold 
Circuits and many other circuits requiring low input offset 
voltage and drift, low input bias current, high input imped- 
ance, high slew rate and wide bandwidth. 


Typical Connection 


LF412XYZ 


March 1982 


BI-FET 11" Technology 


Features 


Internally trimmed offset voltage 
Input offset voltage drift 

Low input bias current 

Low input noise current 

Wide gain bandwidth 

High slewrate 

Low supply current 

High input impedance 

Low total harmonic distortion Ay = 10, 
Ry = 10k, Vo = 20 Vp-p, BW = 20 Hz-20 kHz 
Low 1/f noise corner 

Fast settling time to0.01% 


1mV (max) 

10 xV/°C (max) 
50 pA 

0.01 pA, /Hz 

3 MHz(min) 
10V/zs (min) 

1.8 mA/Amplifier 
10'29 

<0.02% 


50 Hz 
2us 


Ordering Information Connection Diagrams 


indicates electrical grade 


indicates temperature range 


“M" for military 


“C" for commercial 


LF412AMHILF412MH, LF412ACH/LF412CH 
Metal Can Package 


indicates package type 


oH" or ON" 


Simplified Schematic 


1/2 Dual 
Vcc O 


INTERNALLY 


INTERNALLY TRIMMED 


TRIMMED 


-Vee O 


BL-FET H™™ ig a trademark of National Semiconductor Corp 
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NON INVERTING 
INPUTA 


NON INVERTING 
INPUT B 


Note. Pin 4 connected to case. 
TOP VIEW 


LF412ACN, LF412CN 
Dual-in-Line Package 


OUTPUTA v 


INVERTING INPUT A OUTPUTS 


NON INVERTING 


INVERTING INPUT B 
INPUT A 4 u 


NON INVERTING 


WF INPUT B 


TOP VIEW 


1M B20M32/Printed in USA 


Jayliduiy jeuoiyesadoC ynduj 134¢f eng YUq MO} 4sS}j3O MOT Zips T/VZIdT 


National 
Semiconductor 


LF442A/LF442 Dual Low Power 
JFET Input Operational Amplifier 


General Description 


The LF442 dual low power operational amplifiers provide 
many of the same AC characteristics as the industry 
standard LM1458 while greatly improving the DC charac- 
teristics of the LM1458. The amplifiers have the same 
bandwidth, slew rate, and gain (10 kf load) as the LM1458 
and only draw one tenth the supply current of the LM1458. 
In addition the well matched high voltage JFET input de- 
vices of the LF442 reduce the input bias and offset cur- 
rents by a factor of 10,000 over the LM1458. A combination 
of careful layout design and internal trimming guarantees 
very low input offset voltage and voltage drift. The LF442 
also has a very low equivalent input noise voltage for alow 
power amplifier. 


The LF442 is pin compatible with the LM1458 allowing an 
immediate 10 times reduction in power drain in many ap- 
plications. The LF442 should be used where low power 
dissipation and good electrical characteristics are the 
major considerations. 


Typical Connection 
LF442XxYZ 


X indicates electrical grade 


Ordering Information 


March 1982 


BI-FET 11"™ Technology 


Features 


1/10 supply current of aLM1458 
Low input bias current 

Low input offset voltage 

Low input offset voltage drift 
High gain bandwidth 

High slew rate 

Low noise voltage for low power 
Low input noise current 

High input impedance 

High gain Vo= + 10V,R, = 10k 


400 pA (max) 
50 pA (max) 

1 mV (max) 

10 pV/°C (max) 
1MHz 

1Vins 

35 nVi/Hz 
0.01 pA/Hz 
10'70 

50k (min) 


Connection Diagrams 


LF442AMH, LF442ACH, LF442CH 
Metal Can Package 


Y indicates temperature range 


“M" for military 


“C" for commercial 
Z indicates package type 


“HY of “N" 


“Vee 


Simplified Schematic 


1/2 Dual 
Vcc O 


INTERNALLY 


INTERNALLY TRIMMED 


TRIMMED 
-Vee O 
i FET 1™ is 9 trademark of National Semiconductor Corp. 
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ourpura (1) 


INVERTING 
INPUT B 


INVERTING 
INPUT A 


NON INVERTING 
INPUT B 


NON INVERTING 
INPUT A 


ve 


TOP VIEW 
Note Pin 4 connected to case. 


LF442ACN, LF442CN 
Dual-In-Line Package 


OUTPUTA Vv’ 


INVERTING INPUT A OUTPUTB 


NON-INVERTING 


INPUT A INVERTING INPUT B 


NONINVERTING 


ve INPUT 8 


TOP VIEW 
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BI-FET 11'™ Technology 


LF444A/LF444 Quad Low Power JFET 
Input Operational Amplifier 


General Description 


The LF444 quad low power operational amplifier provides 
many of the same AC characteristics as the industry 
standard LM148 while greatly improving the DC character- 
istics of the LM148. The amplifier has the same band- 
width, slew rate, and gain (10 kf load) as the LM148 and 
only draws one fourth the supply current of the LM148. In 
addition the well matched high voltage JFET input devices 
of the LF 444 reduce the input bias and offset currents by a 
factor of 10,000 over the LM148. The LF444 also has a very 
low equivalent input noise voltage for a low power 
amplifier. 


The LF444 is pin compatible with the LM148 allowing an 
immediate 4 times reduction in power drain in many 
applications. The LF444 should be used wherever low 
power dissipation and good electrical characteristics are 
the major considerations. 


Simplified Schematic 


1/4 Quad 


Ordering Information 


LF444XYZ 
X indicates electrical grade 


Y indicates temperature range 
“M" for military, “C" for commercial 


Z indicates package type “D" or “N" 
© 1982 National Semiconductor Corp, XH/273 
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Features 


1/4 supply current of aLM148 
Low input bias current 
High gain bandwidth 


a 200 pA/Amplifier (max) 
a 

a 

@ Highslewrate 

a 

a 

a 

a 


50 pA (max) 
1MHz 

1Vius 

35 nVin/H2z 
0.01 pAl/Hz 
100 

50k (min) 


Low noise voltage for low power 
Low input noise current 

High input impedance 

High gain Vo= + 10V, Ry = 10k 


Connection Diagram 


LF444AMDILF444CD/LF444ACNILF444CN 
Dual-in-Line Package 


mee ima® iwa> ouT3 


TOP view 


BLFET H™ 15 9 trademark of National Semiconductor Corp. 
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LH0082 Optical Communication Receiver/Amplifier 


General Description 


The LH0082 is a general purpose, low-noise, fiber-optic 
receiver, which may also be used as a fast current to 
voltage converter, or as a high speed voltage amplifier. 
The circuit includes a wide-bandwidth FET-input 
amplifier, a 2.4 volt reference, a comparator with hyster- 
esis, and all the necessary resistors and capacitors for 
feedback and coupling, all integrated in a hermetic dual- 
in-line package. The large gain-bandwidth of the preamp 
enables fast response even with high capacitance photo- 
diodes. A separate analog output permits the reception 
of analog signals to 20MHz via a fiber-optic link. The 
internal comparator converts a low level analog signal 
to a CMOS/TTL compatible logic signal at data rates up 
to 5Mbits/s NRZ. The LH0082 can be used with an 
external comparator at data rates to 40Mbits/s. 


Features 

@ Single 4.5 to 12 Volt Supply 

® 600MHz Unity Gain Bandwidth 
@ Low Nolse 

@ Low Edge Jitter 

@ < 10-9 Bit Error Rate 

® Low Input Bias Current 


LH0082 Schematic Diagram 


COMPARATOR COMPARATOR 


Mee 


1962 National Semiconductor Corp. TL/KS00S 
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Pin Selectable Sensitivity: -45dBm/-—35dBm* 
CMOS/TTL Compatibility 


Can be used with photodiodes, PIN photodiodes, 
phototransistors, avalanche photodiodes, and photo- 
multipliers 


® Hermetic Dual In Line Metal Package 
® Highly Versatile Building Block 
@ > 21dB Dynamic Range 


*Assumes 0.5A/W PIN diode input 
Applications 


Data Terminals 

Secure Communication 

Peripheral Control/Communication 
Video Transmission 

Wideband Amplifier 

High Speed Current to Voltage Converter 
Fiber-Optic Repeater 

Video Amplifier 

Industrial Machine Control 


Connection Diagram 


107 mew 
PREAUP Vcc PREAMP INPUT 
az a 
PREAMP OUTPUT AEFERENCE 
COMPARATOR ~ no 
COMPARATOR = COMPARATOR OUTPUT 
WYSTERESIS COMPARATOR Vcc 
cast NO CONNECTION 


©) COMPARATOR OUTPUT 


(+) HYSTERESIS 
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LM1035 Dual DC Operated Tone/Volume/Balance Circuit 


General Description Features 


The LM1035 is a DC controlled tone (bass/treble), volume & Wide supply voltage range, 8V to 18V 

and balance circuit for stereo applications incarradio, TV ™@ Large volume control range, 80 dB typical 
and audio systems. An additional control input allows = tone control, + 15 dB typical 

\ i i i : 

joudness compensation to be simply effected. &@ Channel separation, 75 dB typical 


Four control inputs provide control of the bass, treble, gm Lowdistortion, 0.05% typical for an input level of 1 Vrms 
balance and volume functions through application of OC @ High signal to noise, 80 dB typical for an input level 
voltages from a remote control system or, alternatively, of 1 Vrms ¥ 

from four potentiometers which may be biased from a 

zener regulated supply provided on the circuit. & Few external components required 


Each tone response is defined by a single capacitor 
chosen to give the desired characteristic. 


Block and Connection Diagram 


Dual-In-Line Package 


INTERNAL SUPPLY DECOUPLE GND 


INTERNAL ZENER 
INPUT 1 VOLTAGE REGULATED INPUT 2 
SUPPLY VOLTAGE 
EB. APACITOR TREBLE CAPACITOR 2 
ieraiaaaictieay =a 
TREBLE CONTROL INPUT i ZENER VOLTAGE 
AC BYPASS 1 AC BYPASS 2 
BASS CAPACITOR 1 BASS CAPACITOR 2 


LOUDNESS COMPENSATION 
CONTROL INPUT BASS CONTROL INPUT 
VOLUME/ VOLUME/ 


OUTPUT 1 BALANCE OUTPUT 2 


BALANCE CONTROL INPUT VOLUME CONTROL INPUT 


TOP VIEW 
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LM1812 Ultrasonic Transceiver 


General Description 


The LM1812 is a general purpose ultrasonic transceiver 
designed for use in a variety of ranging, sensing, and com- 
munications applications. The chip contains a pulse- 
modulated class C transmitter, a high gain receiver, a 
pulse modulation detector, and noise rejection circuitry. 


A single LC network defines the operating frequency for 
both the transmitter and receiver. The class C transmitter 
Output drives up to 1A (12W) peak at frequencies up to 
325 kHz. The externally programmed receiver gain pro- 
vides a detection sensitivity of 200 n.Vp-p. Detection cir- 
Cuitry included on-chip is capable of rejecting impulse 
noise with external programming. The detector output 
sinks up to 1A. 

Applications include sonar systems, non-contact ranging, 
and acoustical data links, in both liquid and gas ambients. 


Features 
@ One or two-transducer operation 


@ Transducers interchangeable without realignment 


Typical Application jv+ =12y) 


GAIN CONTROL p9 


OSCILLATOR 


719VXA-AO18YSU" 


April 1982 


@ No external transistors 

®@ Impulse noise rejection 

@ No heat sinking 

® Protection circuitry included 

® Detector output drives 1A peak load 

@ Ranges in excess of 100 feet in water, 20 feet in air 
@ 12W peak transmit power 


Applications 


@ Liquid level measurement 

@ Sonar 

@ Surface profiling 

@ Data links 

@ Hydroacoustic communications 
@ Non-contact sensing 

@ Industrial process control 


uMIT 
INTEGRATOR 
RESET 
i DETECTOR i 
pe: INTEGRATOR 


B 
470 pF/16¥ 
: DISPLAY NEON 


tNote: Echo returns are displayed by a neon lamp on a motor driven disc. Connections to the neon are made through brushes and slip rings. 
Rotating with and counterbalancing the neon lamp is a permanent magnet whose field induces a pulse in a stationary Coil (L8) as it passes by. 


This pulse keys the LM1812's transmitter. 


“Available from Toko America, Inc., 5520 West Touhy Avenue, Skokie, Illinois 60077 Tel. (312) 677-3640 
** Available from Massa Products Corporation, 280 Lincoln Street, Hingham, Massachusetts 02043 Tel. (617) 749-4800 
FIGURE 1. 200 kHz Depth Sounder, 5 Feet to 100 Feet 
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LM1822 Video IF AMpUlSH PLL Detector System 


General Description 


The LM1822 is a complete video IF signal processing sys- 
tem onachip. It contains a 5-stage gain-controlled IF am- 
plifier, a PLL synchronous detector with noise inversion, a 
flexible AFC detector, and gated AGC. This device Is suit- 
able for all home recelver and cable IF applications requir- 
ing high quality video recovery, including systems operat- 
Ing at 38.9 MHz, 45.75 MHz, 58.75 MHz, and 61.25 MHz. 


Features 


@ Common-base IF Inputs for SAW filters 
@ True synchronous video detector using PLL 


@ Excellent stability at high system gains 
@ Nolse-averaged gated AGC system 

® Superior small-signal detector linearity 

@ AFC Gcetector with adjustable output bias 
® System operation to 70 MHz 

@ All NPN video amplifiers 

® White spot noise inversion 

@ Adjustable output zero carrier level 

@ Reverse tuner AGC output 


Test Circuit measure parameters at indicated test points 


Your 0.01 


IF OUTPUT © { 


T1 - 50M unbal to bal 


DETECTOR INPUT 72 


0.01 Ye, ‘tind 


10k me v20 


Minl-Circuits Lab TMO1-1T 


022 wire 


L3-6 1/2T 
All caps in yF unless noted 


L1-9 1/2T 
2-4 1/2T 
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on 3/16" form with 
HF core, shielded 
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LM1865/LM1965 Advanced FM IF System 


General Description 


Reduced external component cost, improved perform- 
ance, and additional functions are key features to the 
LM1865/LM1965 FM IF system. The LM1865 is designed for 
use in electronically tuned radio applications. This version 
contains both deviation and signal level stop circuitry in 
addition to an open-collector stop output. The LM1965 is 
designed for use in manually tuned radios and provides a 
deviation and signal level mute function in addition toa 
pin that disables the mute function when grounded. 


Features 


@ On-chip buffer to provide gain and terminate two 
ceramic filters 


@ Low distortion 0.1% typical with a single tuned quadra- 
ture coil 


@ Broad off frequency distortion characteristic 


Block Diagram 


‘SIGMAL 
‘STRENGTH 
METER 


LEVEL 
MUTE/STOP 


‘SIGMAL LEVEL 
MUTE/STOP 


MUTE/STOP 


® Low THD at minimum AFT offset 

@ Meter output proportional to signal level 

™ Mute function with mute disable and soft deviation 
mute for LM1965 

® Stop detector with open-collector output for LM1865 

® Adjustable signal level mute/stop threshold, controlled 
either by ultrasonic noise in the recovered audio or by 
the meter output 

@ Adjustable deviation mute/stop threshold 

® Separate time constants for signal level and deviation 
mute/stop 

® Dual threshold AGC eliminates need for local/distance 
switch and offers improved immunity from third order 
intermodulation products due to tuner overload 

@ User control of both AGC thresholds 

® Excellent signal to noise ratio, AM rejection and system 
limiting sensitivity 


AFT QUT AND 
DEVIATION MUTE/STOP 
WINDOW ADJUST 


DEVIATION 
MUTE/STOP 


MUTE DISABLE (LM1965) 
STOP OUTPUT (LM1865) 


FIGURE 1 
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LM1866 Low Voltage AM/FM Receiver 


General Description 


The LM1866 has been designed for high quality battery 
powered medium wave AM and FM receiver applica- 
tions requiring operation down to 3V. The AM section con- 
tains a fully balanced, wide dynamic range, gain con- 
trolled mixer stage buffered from a single pin local 
oscillator. A two pin compound IF amplifier and internal 
detector provide a low distortion high level audio output. 
An AM/FM signal strength meter voltage is provided toa 
single output pin. The FM section contains a six stage 
limiting IF amplifier, quadrature detector, AFC output, 
deviation audio muting and noise operated audio muting. 
While designed for the high ripple, high battery impedance 
conditions found at the end of life for four"C" or"D" cells, 
the LM1866 will operate equally well at supply voltages up 
to 15V. 


Block Diagram and Test Circuit 


Coil Data: 
T2, Toko 159GC-A3785 
CF1, Toko CFU-900 


© 1982 National Semiconductor Corp. XH/200 
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Features 


@ Operation from 3V to 15V 

@ Excellent power supply ripple rejection 

@ Fully balanced, wide dynamic range, AM mixer stage 

@ Internal AM detector for minimum tweet interference 

® Single pole DC AM/FM mode switching 

® Six stage FM IF limiting amplifier for excellent AM 
rejection 

@ “Soft FM deviation and noise operated audio muting 

@ FM quadrature detector 

®@ Single pin AM/FM meter output 

@ Single pin matched level AM/FM audio output 


T1, Toko KAC K2318HM 
T4 = TS, Toko RBO6AS105 
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LM1875 20 Watt Power Audio Amplifier 


General Description 


The LM1875 is a monolithic power amplifier offering very 
low distortion and high quality performance for consumer 
audio applications. 


The LM1875 delivers 20 watts into a 42 or 8N load on + 22V 
supplies. Using an 82 load and +30V supplies, over 
30 watts of power may be delivered. The amplifier is 
designed to operate with a minimum of external compo- 
nents. Device overload protection consists of both inter- 
nal current limit and thermal shutdown. 


The LM1875 design takes advantage of circuit techniques 
and processing to achieve extremely low levels of distor- 
tion even at high levels of output power. Other outstanding 
features include high gain, fast slew rate and a wide power 
bandwidth, large output voltage swing, high current 
capability, and a very wide supply range. The amplifier is 
also internally compensated and stable for gains of 10 or 
greater. 


Typical Applications 


0.110 -0.010 
(790-0754) 


FIGURE 1. Test Circuit and Typical 
Split Supply Operation 


Connection Diagram 
TO-220 Power Package (T) 


FRONT VIEW 
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Features 


® 30 watts of output power 

® Avo typically 90 dB 

@ Low distortion 0.05%, 1 kHz, 20W 
@ Wide power bandwidth 70 kHz 

® Short circuit protection 

@ Thermal protection with parole circuit 
@ High current capability 3A 

™@ Wide supply range 20V-60V 

@ Internal compensation 

@ 94 dB ripple rejection 

@ Plastic power package TO-220 


Applications 


@ High performance audio systems 
®@ Bridge amplifiers 

™@ Stereo phonographs 

® Servo amplifiers 

@ Instrument systems 


Physical Dimensions inches (millimeters) 


0.235. 
(10833-10416) 


0.151 0007 
(572-0127) 


spon 

0083 
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Order Number LM1875T 
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LM1981 AM Stereo Decoder 


General Description 


The LM1981 is a single IC designed to decode the stereo in- 
formation which is amplitude and angle modulated on an 
AM stereo broadcast carrier. It is capable of accepting the 
455 kHz (or 262 kHz) IF amplifier output and amplitude 
detecting the (L +R) mono signal; limiting, detecting and 
conditioning the (L — R) stereo difference signal; and com- 
bining these signals in a suitable matrix to form the left 
and right channel audio outputs. Other features include 
an excess phase detector, stereo pilot tone output, 
stereo/mono blend function, output sample and hold cir- 
cuits and an internally regulated reference voltage. 


The LM1981 is shown in the circuit diagram of Figure 1, 
which includes typical external component values used 
with the signal format of the Magnavox AM/PM system. 


Both left and right channel outputs (pins 7 and 9, respec- 
tively) are buffered with sample and hold circuits which 
can be used to hold the signal level in the presence of a 
detected noise burst. 


The LM1981 AM stereo decoder is available in a 20-pin, 
molded dual-in-line package. 


Typical Application 


Features 


@ Single chip AM stereo decoder 
@ Minimum external components 
@ Wide input dynamic range 

@ Full wave AM detector 

@ Quadrature PM detection 

@ Excess phase output 

™@ Noise suppression circuitry 

® Stereo pilot tone output 

™ Stereo/mono auto blend circuit 
@ Regulated reference output 

B Available tn plastic 20-pin DIP 


PRELIMINARY 


June 1982 


TO PILOT DETECTOR® 
Sees cee Vcc 


FIGURE 1. Magnavox System Decoder 
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LM3915 Dot/Bar Display Driver 


General Description 


The LM3915 is a monolithic integrated circuit that senses 
analog voltage levels and drives ten LEDs, LCDs or 
vacuum fluorescent displays, providing a logarithmic 3 
dB/step analog display. One pin changes the display from 
a bar graph to a moving dot display. LED current drive is 
tegulated and programmable, eliminating the need for 
current limiting resistors. The whole display system can 
operate from a single supply as low as 3V or as high as 
25V. 


The IC contains an adjustable voltage reference and an 
accurate ten-step voltage divider. The high-impedance in- 
put buffer accepts signals down to ground and up to 
within 1.5V of the positive supply. Further, it needs no pro- 
tection against inputs of + 35V. The input buffer drives 10 
individual comparators referenced to the precision 
divider. Accuracy 1s typically better than 1 dB. 


The LM3915's 3 dB/step display is suited for signals with 
wide dynamic range, such as audio level, power, light in- 
tensity or vibration. Audio applications include average 
or peak level indicators, power meters and RF signal 
strength meters. Replacing conventional meters with an 
LED bar graph results in a faster responding, more 
rugged display with high visibility that retains the ease of 
interpretation of an analog display. 


The LM3915 Is extremely easy to apply. A 1.2V full-scale 
meter requires only one resistor in addition to the ten 
LEDs. One more resistor programs the full-scale 
anywhere from 12V to 12V independent of supply voltage. 
LED brightness is easily controlled with a single pot. 


Typical Applications 


| veo 
] NO.1 


C1 

2.2 uF 
TANTALUM = 

OR 10 pF 


ALUMINUM 
ELECTROLYTIC 


R2 v’ 
Vper = 1.25V (+=) -nexsow 12v TO 20V 
Ri 
125V Vpee 
'Leo= + 
RI 22k0 


©1062 National Semiconductor Corp. TLH/S104 
Circte DATA UPDATE No. 108232 


September 1982 


The LM3915 is very versatile. The outputs can drive LCDs, 
vacuum fluorescents and incandescent bulbs as well as 
LEDs of any color. Multiple devices can be cascaded fora 
dot or bar mode display with a range of 60 or 90 dB. 
LM3915s can also be cascaded with LM3914s for a 
linear/log display or with LM3916s for an extended-range 
VU meter. 


Features 


@ 3 dB/step, 30 dB range 

® Drives LEDs, LCDs, or vacuum fluorescents 

@ Bar or dot display mode externally selectable by user 

® Expandable to displays of 90 dB 

@ Internal voltage reference from 1.2V to 12V 

@ Operates with single supply of 3V to 25V 

@ Inputs operate down to ground 

@ Output current programmable from 1 mA to 30 mA 

@ Input withstands +35V without damage or false 
outputs 

@ Outputs are current regulated, open collectors 

@ Directly drives TTL or CMOS 


@ The internal 10-step divider is floating and can be 
referenced to a wide range of voltages 


The LM3915 is rated for operation from0°C to + 70°C.The 
LM3915N is available in an 18-lead molded DIP package 
and the LM3915J comes in the 18-lead ceramic DIP. 


OV to 10V Log Display 


O3V<ViEep <vt 


M3915 


REF REF 
ADJ 


Note 1: Capacitor C1 Is required If leads to 
8.06k the LED supply are 6" or longer. 

Note 2: Circuit as shown is wired for dot 

mode. For bar mode, connect pin 9 to pin 3. 

VLED must be kept below 7V or dropping 

resistor should be used to limit IC power 

dissipation. 
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LT10 Linear Bipolar Power Transistor 


general description 


The LT10 Is an entirely new power transistor design that 
combines exceptional ruggedness with an fy > 40 MHz. 
Forward biased secondary breakdown has been virtually 
eliminated so that over 200W can be dissipated for dura- 
tlons in excess of one second at voltages up to 200V. 
Saturation voltage at 12A is under 1.5V. 

This unique combination of characteristics is achieved 
using ion implanted base ballasting.t The ballast Is 
voltage modulated by depletion with collector-base bias 
to increase ballast resistance as voltage is increased. 
This insures adequate ballasting at high voltage where it 
is needed, while limiting ballast losses at low voltage. 


Reliability is enhanced because hot-spotting is avoided. 
Therefore, thermal resistance remains low even at maxi- 
mum voltage. A molybdenum interface between the sili- 


1R.J. Widlar, “Controlling Secondary Breakdown in Bipolar Power 
Transistors,” National Semiconductor TP-16. 


maximum ratings 


parameter 
full power collecter voltage Voeqmax) 
emitter-base voltage 


collector current 


Pp < Pomaxy T) < 200°C 


con die and the copper heat spreader matches expansion 
coefficients, eliminating thermal fatigue failures. Further, 
oxide-passivated junctions insure stability of the low 
leakage currents. 


These transistors are expected to find applications in 
power amplifiers, regulators, disc head positioners, 
deflection-yoke drivers for CRT displays, or other places 
where the ability to withstand the simultaneous applica- 
tion of high voltage and high current is important. The fre- 
quency response is an added bonus, especially in stabil- 
izing feedback circuits, improving transient response, or 
avoiding quiescent current runaway in class-B amplifiers 
at high frequencies. Significantly, the base ballast 
resistance effectively suppresses the parasitic oscilla- 
tions usually encountered with fast transistors. 


LT10-140V | LT10-200V 


5V 


continuous 


ton < 5 ms, tore = 50 ms 


base current 

dc power dissipation 
operating temperature range 
storage temperature range 


typical characteristics 


dc power 


pulse power 
T > 200°C 
Te 8 25°C 


SCE 
Ba 
SUC 
IN 


PULSE WIDTH (ms) 
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COLLECTOR-EMITTER VOLTAGE (V) 


- 65°C to 200°C 
— 65°C to 200°C 


collector 


COLLECTOR CURRENT (A) 


COLLECTOR-EMITTER VOLTAGE (V) 
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MA1020, MA1022, MA1023 Series 
Low Cost Digital LED Clock Module 


General Description 


The MA1020, MA1022, MA1023 series electronic digital 
clock modules feature four-digit LED displays; only a 
transformer and setting switches are required to produce 
a low cost, full featured movement for use in alarm clock, 
clock radio, Instrument panel clock and appliance timer 
applications. Advanced packaging techniques allow mini- 
mum overall size and high reliability. 


Key features include multiple 9-minute snooze, “‘one- 
finger" sleep setting, easy to use fast and slow setting 
controls, seconds display, PM, power-faill and alarm-on 
indicators and time-set lockout. The unit includes com- 
ponents for on-board radio switching, speaker drive (an 
800 Hz nominal alarm-tone output is gated at a 2 Hz rate) 
and battery-powered back-up oscillator for timekeeping 
during power loss. Maximum flexibility is provided by 
user-programmable 12/24-hour display, 50/60 Hz input 
and fixed or flashing colon options. In addition, the 
display brightness level can be varied with a potentiom- 
eter for continuous control, or an SPST switch for 
bright/dim control. 


Applications 


® Clock radio timers 

@ Alarm clocks 

@ Desk clocks 

@ TV, stereo timers 

@ Instrument panel clocks 


Display Outline 
MA1020, MA1022, MA1023 
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Features 


@ Available in three display sizes: 0.84”,0.7" or 0.5” with or 
without red or clear lens 


“One finger" 59-minute sleep counter setting 
Multiple 9-minute snooze counter 
24-hour alarm with on-off control 
PM, colon, and alarm on indicators 
Entire display flashes to indicate power loss 
Simple fast/slow setting controls 
Time-set lockout feature eliminates accidental time- 
setting without inhibiting alarm or sleep setting 
5 display modes (time, seconds, alarm, sleep and lamp 
test) 
User-selectable 12/24-hour, 50/60 Hz and fixed/flashing 
colon options 
Leading zero blanking 
Requires only the addition of transformer and setting 
switches for complete system 
Low power consumption 
Direct-drive LED display—no RFI 
Continuous “two-level” or automatic display bright- 
ness control capability 
Back-up oscillator allows continuous timekeeping dur- 
ing power-line failure with an external 9 volt battery and 
5 Mf potentiometer 
@ 800 Hz (nominal) alarm tone output, gated at a2 Hz rate 
@ Includes components for alarm clock (89 speaker drive) 
or clock radio (power switch) applications 
™@ 24-hour output signal for optional calendar circuit 
@ Separate Inputs for all settings and display modes 


Ordering Information 
MA102XXX 


DISPLAY SIZE SURFACE COLOR 
0=0.84" R= Red 
2=0.5" W =Clear 
3=0.7" 
SURFACE TYPE 
L= Plastic Lens Cover 
with Diffuser 
Z= Adhesive Mylar 
Cover/Diffuser 
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MA1033 12 Vpc Automotive/Instrument Clock Module 


General Description 


The MA1033 is an electronic digital automotive clock 
module featuring 4-digit LED displays. It is designed to 
Offer the user a low cost automotive or instrument clock 
module with electronic assembly capability. A minimum 
number of discrete components are needed to form acom- 
plete digital clock for 12 Voc instrument panel applli- 
cations. Additional components are needed to fully pro- 
tect against automotive transients and battery reversal 
conditions. 


Key features include easy-to-use fast and slow setting 
controls, 0.3 inch display size, low power consumption, 
leading zero blanking, power loss indication, and direct 
drive LED display/no RFI. The display brightness can be 
varied with a single external potentiometer. 


Display Outline 
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Functional Features 


@ Available in 0.3’ display size with adhesive mylar cover/ 
diffuser and clear surface color 

@ Entire display flashes to indicate power loss 

@ Simple fast/slow setting controls 

@ Leading zero blanking 

® Low power consumption 

® Direct drive LED display/no RFI 

®@ Display brightness control 


Applications 


@ In-dash auto clocks 

@ After-market auto/recreational vehicle clocks 
® Aircraft-marine clocks 

@ 12 Voc Operated instruments 


. @ Portable/battery powered instruments 
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MA1036 12 Vpc Automotive/Instrument Clock Module 


General Description 


The MA1036 Is an electronic digital clock/timer module 
featuring 4-digit LED displays. This is designed to offera 
low cost digital clock/timer module for the user with elec- 
tronic assembly capability. In addition to a transformer 
and setting switches, a minimum number of discrete 
components are required to produce a full-featured 
movement for use In alarm clock, clock radio, Instrument 
panel clock and appliance timer applications. Advanced 
packaging techniques allow minimum overall size and 
high reliability in finished products. 


Key features include multiple 9-minute snooze; “one 
finger” sleep setting; easy to use fast and slow setting 
controls; five display modes (time, seconds, alarm, sleep 
and lamp test); PM alarm ON and LED colon indicators; 
power failure Indication and time-set lockout. All models 
are designed to generate a selectable frequency alarm 
tone output gated at a 2 Hz rate (provided the user adds an 
external resistor and capacitor). Maximum flexibility is 
Provided by optional 12 or 24-hour display format, and 
fixed or blinking colon indicator. The display brightness 
level can be varied with a single external potentiometer for 
continuous control. 


Applications 


@ In-dash auto clocks 

@ After-market auto/recreational vehicle clocks 
@ Aircraft-marine clocks 

®@ 12 Voc operated instruments 

® Portable/battery powered instruments 


Display Outline 
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Functional Features 

@ Available in 0.3” display size with adhesive mylar 
cover/diffuser and clear surface color 

® Low power consumption 

@ Direct drive LED display/no RFI 

@ Display brightness control 

@ Selectable frequency alarm tone output, gated at a 
2 Hz rate, provides an easy interface to an 82 speaker 
for alarm clock application 

® OC level sleep output provides an easy interface for 
clock radio and timer applications 


@ 24-hour output for an optional calendar circuit 

® Separate inputs for all settings and display modes 
@ “One finger” 59-minute sleep counter setting 

@ Multiple 9-minute snooze control 

@ 24-hour alarm with ON/OFF control 

® PM, colon and alarm ON LED indicators 

®@ Entire display flashes to indicate power loss 

® Simple fast/slow setting controls 


@ Time-set “lockout” feature eliminates accidental 
time-setting without inhibiting alarm or sleep settings 


@ Five display modes (time, seconds, alarm, sleep and 
lamp test) 


@ Leading zero blanking 


Ordering Information 


MA1036ZW 
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MA1122 Series High Efficiency Low Cost Digital 


LED Clock Module 


General Description 


The MA1122 electronic digital clock module features a 
four-digit LED display in high efficiency red, green or 
yellow options; only a transformer and setting switches 
are required to produce a low cost, full featured movement 
for use in alarm clock, clock radio, instrument panel clock 
and appliance timer applications. Advanced packaging 
techniques allow minimum overall size and high reliability. 


Key features include multiple 9-minute snooze, “‘one- 
finger" sleep setting, easy to use fast and slow setting 
controls, seconds display, PM, power-tail and alarm-on 
Indicators and time-set lockout. The unit includes com- 
ponents for on-board radio switching, speaker drive (an 
800 Hz nominal alarm-tone output is gated at a 2 Hz rate) 
and battery-powered back-up oscillator for timekeeping 
during power loss. Maximum flexibility 1s provided by 
user-programmable 12/24-hour display, 50/60 Hz input 
and fixed or flashing colon options. In addition, the 
display brightness level can be varied with a poten- 
tiometer for continuous control, or an SPST switch for 
bright/dim control. 


Applications 


® Clock radio timers 

@ Alarm clocks 

@ Desk clocks 

@ TV, stereo timers 

B® Instrument panel clocks 


Display Outline 
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Features 


@ 0.5inch red, green or yellow LED display with or without 
lens 
“One finger” 59-minute sleep counter setting 
Multiple 9-minute snooze counter 
24-hour alarm with on-off control 
PM, colon, and alarm indicators 
Entire display flashes to indicate power loss 
Simple fast/slow setting controls 
Time-set lockout feature eliminates accidental time- 
setting without inhibiting alarm or sleep setting 
5 display modes (time, seconds, alarm, sleep and lamp 
test) 
User-selectable 12/24-hour, 50/60 Hz and fixed/flashing 
colon operation 
Leading zero-blanking 
Requires only the addition of transformer and setting 
switches for complete system 
Low power consumption 
Direct-drive LED display—no RFI 
Continuous “two-level” or automatic display bright- 
ness control capability 
Back-up oscillator allows continuous timekeeping dur- 
ing power-line failure with an external 9 volt battery and 
5 MQ potentiometer 
B® 800 Hz(nominal) alarm tone output, gated at a2 Hz rate 
B® Includes components for alarm clock (8N speaker drive) 
or clock radio (power switch) applications 
@ 24-hour output signal for optional calendar circult 
@ Separate inputs for all settings and display modes 


Ordering Information 
MA1122XXX 
DISPLAY SIZE: 0.5” SURFACE COLOR 
R= Red 

W =Clear 


SURFACE TYPE 

L = Plastic Lens Cover 
with Diffuser 

Z= Adhesive Mylar 
Cover/Ditfuser 


DISPLAY COLOR 

R = Red with Black 
Reflector Face 

Y = Yellow with Gray 
Retlector Face 

G = Green with Gray 
Reflector Face 
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MA1136 12 Vpc Automotive/Instrument Clock Module 


General Description 


The MA1136 Is an electronic digital automotive clock mod- 
ule featuring 4-digit high efficiency LED displays. It is 
designed to offer the user a low cost automotive or instru- 
ment clock module with electronic assembly capability. A 
minimum number of discrete components are needed to 
form a complete digital clock for 12 Voc instrument panel 
applications. Additional components are needed to fully 
protect against automotive transients and battery rever- 
sal conditions. 


The MA1136 may also be used with switches to produce a 
tull-teatured movement for use in DC operated alarm 
clock, clock radio, and appliance timer applications. Ad- 
vanced packaging techniques allow minimum overall size 
and high reliability in finished products. 


Applications 


@ In-dash auto clocks 

@ After-market auto/recreational vehicle clocks 
@ Aircraft-marine clocks 

@ 12 Voc Operated instruments 

® Portable/battery powered instruments 


Display Outline 


I 
Li 


rl Ci- Cy 
| ie a | 


2 1982 National Semiconductor Corp. TLiW15028 
Circle DATA UPDATE No. 108674 


Functional Features 


® High intensity 

@ Available in 0.3” display size with adhesive mylar 
cover/diffuser and clear surface color 

@ Low power consumption 

™@ Direct drive LED display/no RFI 

®@ Display brightness control 

@ Selectable frequency alarm tone output, gated at a 


2. Hz rate, provides an easy interface to an 8N speaker 
for alarm clock application 


®@ DC level sleep output provides an easy interface for 
clock radio and timer applications 


@ 24-hour output for an optional calendar circuit 

® Separate inputs for all settings and display modes 

@ “One finger" 59-minute sleep counter setting 

@ Multiple 9-minute snooze control 

@ 24-hour alarm with ON/OFF control 

@ PM, colon and alarm ON LED indicators 

@ Entire display flashes to indicate power loss 

@ Simple fast/slow setting controls 

@ Time-set “lockout” feature eliminates accidental 
time-setting without inhibiting alarm or sleep settings 


™@ Five display modes (time, seconds, alarm, sleep and 
lamp test) 


@ Leading zero blanking 


Ordering Information 
MA1136XZW 


| Lege 
ADHESIVE MYLAR 


DISPLAY COLOR 
R= Red with Black 
Reflector Face 
Y = Yellow with Gray 
Reflector Face 
G =Green with Green 
Reflector Face 


IM-B25M62/Prinied in U.S A. 


@|NpOW 490/9 }USWNASUT/aAHOWOyNY 0A 7} SELLWIN 


National 
Semiconductor 


June 1982 


MA1142/MA1143 Series Low Cost Digital High Efficiency 
LED Clock Modules 


General Description 


The MA1142/MA1143 series of 4-digit LED electronic 
digital clock modules is designed to offer low cost ina 
digital clock assembly with a choice of three colors. In 
addition to a transformer and setting switches, a mini- 
mum number of discrete components are required to pro- 
duce a full-featured movement for use in alarm clock, 
clock radio, instrument panel clock and appliance timer 
applications. Advanced packaging techniques guarantee 
minimum overall size and high reliability in finished 
products. 


Key features include red, green or yellow display; multiple 
9-minute snooze; “one finger" sleep setting; easy to use 
“fast and slow" setting controls; five display modes (time, 
seconds, alarm, sleep and lamp test); PM, alarm ON and 
LED colon indicators; power failure indication; time-set 
lockout; and back-up oscillator for battery powered time- 
keeping during power loss. All models are designed to 
generate a selectable frequency alarm tone output gated 
at a 2 Hz rate (provided the user adds an external resistor 
and capacitor). Worldwide market flexibility is provided by 
user-programmable 12 or 24-hour display format, 50 Hz or 
60 Hz Input frequency selection and fixed or blinking colon 
indicator. The display brightness level can be varied witha 
single external potentiometer for continuous control. 


Applications 


® Clock radio timers 

@ Alarm clocks 

@ Desk clocks 

@ TV, stereo timers 

@ Appliance timers 

@ Instrument panel clocks 


Display Outline 


MA1142/MA1143 
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Features 


™® Red, green or yellow LED display 

® Available in two display sizes, 0.7” or 0.5", with or with- 
out clear or red lens filter 

“One finger" 59-minute sleep counter setting 

Multiple 9-minute snooze control 

24-hour alarm with ON/OFF control 

PM, colon and alarm ON LED indicators 

Entire display flashes to indicate power loss 

Simple fast/slow setting controls 

Time set lockout feature eliminates accidental time- 
setting without inhibiting alarm or sleep settings 

Five display modes (time, seconds, alarm, sleep and 
lamp test) 

User selectable 12/24-hour, 50 Hz/60 Hz and fixed or 
flashing colon operation 

Leading zero blanking 

On board zener protection of LEDs 

Direct drive LED display/produces no RFI 

Display brightness control 

Back-up oscillator allows continuous timekeeping dur- 


ing power-line failure with an external 9V battery and 
5 MQ potentiometer 


Ordering Information 
MA11 4X X X X 


DISPLAY SIZE en 


2=0.5" 
3=0.7" 


LENS 
SURFACE COLOR 
R= Red 
W =Clear 
SURFACE TYPE 
Z= Adhesive Mylar 
L= Plastic Lens 
Cover with 
Diffuser 
DISPLAY COLOR 
Y = Yellow 
G=Green 
R= Red 
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MA2016 16,384 x 8-Bit CMOS Static RAM Module 


General Description Features 


The MA2016 consists of eight 2kx8-bit CMOS RAMs @™ 16k x8-bits fully decoded 

along with an address decoder capable of decoding upto Outputs directly TTL compatible 
a 128k x 8-bit low power CMOS RAM. It operates on a ™ Low power—typical 400 mw 
single 5V power supply and is able to retain data down to . 
2V. The MA2016 does not require a refresh and all inputs % 250 ns access time 

and outputs are TTL compatible. Multiple MA2016 mod- @ Static operation—no clocks or refreshing required 
ules may be stacked in a piggyback fashion or laid outin & Single 5V supply + 10% 

any manner desired. The low power requirements and ver- ™ 2V minimum for data retention 

satile layout make the MA2016 very useful forlow power g TRI-STATE® outputs for bus operation 

hand-held battery powered applications. & Common data I/O pins 


Applications ®@ Separate OE pin 


@ Internal 
&@ Portable terminals ternal power supply decoupling 


™ Hand-held devices Ordering Information 
® Pos terminals MA2016 


@ Remote instrumentation 
@ Process controllers 
@ Microcomputer memory 


Connection Diagram Logic Symbol 


* active state user selectable 


Truth Table 


Chip Select Input (user programmable) 
Output Enable Input 
Write Enable Input 
WOo-1/0, Data Inputs/Outputs 
A0-A15 Address Inputs 
(A14, A15 Block Select, user programmable) 
Vec Power (typical 5V) 


GND Ground * TS state is user selectable. Table shown with jumper E7 to E8 and E4 to 
ES installed 


TRISTATE? is a registered trademark of National Semiconductor Corp. 
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MA3051 12 Vpc Automotive/Instrument Clock and 


Elapsed Timer Module 


General Description 


The MA3051 12 Voc automotive/instrument clock module 
combines the MM53124 monolithic MOS/LSI clock and 
elapsed timer circuit, a 4-digit 0.236” green vacuum 
fluorescent display, a 4.194 MHz crystal and supporting 
components to form a complete digital clock and elapsed 
timer for 12 Voc application. The module is fully protected 
against automotive transients and battery reversal condi- 
tions with timekeeping maintained down to 8.5 Voc. Inter- 
connections are simplified through use of a 5-pin con- 
nector. The bright green display color is filterable to 
various shades in the blue, green, blue-green and yellow 
color range. The display brightness is automatically re- 
duced to approximately 25% when park lights or head- 
lights are on. When ignition (IGN) and park lights are both 
off, all input switches are disabled and the display is 
turned off to conserve power. In this mode the display may 
be activated by closing the display switch. The display fea- 
tures leading zero blanking and, in the elapsed time mode, 
has a blinking colon activity indicator when elapsed time 
exceeds 60 minutes. 


Features 


™@ Ideal for automotive applications 

®@ Operates from 12 Voc supply 

@ Bright 0.236” green vacuum fluorescent display 

@ Internal crystal timebase 

@ +0.5 second/day accuracy (typical, at room 
temperature) 
Protected against automotive voltage transients and 
reversals 
Timekeeping maintained to 8.5 Voc; memory to 6.5 Voc 
Automatic display brightness control logic 
Display color filterable to blue, blue-green, green and 
yellow 
Complete clock and elapsed timer 
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@ Convenient time setting controls at a 2 Hz rate with no 
roll-over 

® Compact size, built-in connector 

®@ Low standby power consumption 

™ Lockout of time setting when both ignition and park 
lights are off 


Applications 


@ In-dash auto clocks 

@ After-market auto/recreational vehicle clocks 
@ Aircraft-marine clocks 

@ 12 Voc Operated instruments 

@ Portable/battery powered instruments 


Operating Guide 


A. To set time (if ignition is on or park lights are on) 
1. Set hours: push S3, then S2 to increment hours 
2. Set minutes: push $3, then S2 to increment minutes 
(If hours are correct, push S3 two times, then S2 to 
Increment minutes) 
3. Push S3 to return to display time mode 
B. To use elapsed timer (if ignition Is on or park lights are 
on) 
1. Push S1 (enables timer) 
2. Push S3 (starts timer) 
3. Pushing S2 stops timer and holds value 
4, Pushing S1 and S3 together resets timer 
5. Pushing S1 returns to display time mode 
C. If the ignition and the park lights are both off the above 
functions can be performed by depressing and holding 
S4. The time will be displayed while S4 is depressed. 
All functions are disabled when S4 is released. 
. Pushing S4 alone will have no effect if the Ignition or 
the park lights are on 
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MA6013 3-Digit Electronic Up/Down Counter Module 


General Description 


The MA6013 is an electronic up/down counter module fea- 
turing a 3-digit LED display. The display consists of mono- 
lithic red digits magnified by a clear bubble lens which 
produces an apparent digit height of 0.180" (4.44 mm). 
Designed for applications in tape recording systems, a 
four-bit prescaler (divide by 16) is Incorporated in the 
system design. Input pulses, which may be derived from 
electromechanical, optical or electronic sources, are fed 
into two input lines designated as A CLOCK and B 
CLOCK. A pulse shaper network consisting of two Schmitt 
triggers and an R-S flip-flop, detects a pulse of 10 us or 
greater and generates a bounce free clock signal for each 
valid input. To effect either an up count or a down count, 
the sequence of input pulses must be B followed by A, and 
the counter will increment or decrement one unit for each 
16 clock cycles. The increment or decrement mode is 
determined by the state of the up/down input. PMOS ion 
implantation technology is used on the integrated circuit. 


Display Outline 


O 
O 
O 
O 
O 
O 
O 
O 
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Features 


@ Small size 

@ 0.180" (4.44 mm) apparent digit height 
@ + 17° viewing angle 

@ No leading zero blanking 

@ Simple to use 

@ Power-on reset 


Applications 


@ Tape recording systems 
@ Up/down counter 
@ Toys and games 
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MM5458, MM5459 Digital Alarm Clocks 


General Description 


The MM5458, MM5459 digital alarm clock radio chips 
are monolithic MOS Integrated circults utilizing 
N-channel low-threshold enhancement mode and ion- 
implanted depletion mode devices. 


Each circuit contains all the logic necessary for a digl- 
tal clock with sleep and alarm control and is Intended 
for clock-radio applications. 


Real-time and alarm time are displayed in hours/ 
minutes and sleep time is displayed in minutes when 
setting the sleep counter. 


An alarm output is provided that “beeps” a 960 Hz tone 
gated by 2Hz rate when the Alarm Set time and the real- 
time matches. A sleep output that provides a DC level is 
used to control the radio. It is activated with the alarm 
output or programmed via the sleep counter to turn OFF 
from 0 to 59 minutes after the sleep counter is set. 


A snooze feature Is provided for a 9-minute recurrence 
of the alarm after it has sounded. Setting is done via the 
standard fast and slow Set buttons when in the Time 
Set, Alarm Set, or Sleep Set modes. These control In- 
puts are TRI-STATE® inputs to reduce pin count. 


The 50/60 Hz clock selects what segment data Is on the 
outputs, i.e., a duplex LED display interface. A standby 
battery input compares the battery voltage to the 
transformer voltage and switches the time base 
reference from the 50/60 Hz input to the alarm oscillator 
in the event of an AC power failure. 


TRI-STATE Is a registered trademark of National Semiconductor Corp, 


Block Diagram 


TIME SET/RUN/ALARM SET Oe} 
FAST SET/RUN/SLOW SET O—| 
ALARM OFF/ALARM ON/SLEEP SET O 


ALARM TONE OUT O 
SLEEP OUT O 
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The MM5458 Is bonded in a 24-pin package and Is 
capable of 24-hour/50Hz, 12-hour/60Hz and 12-hour/50 
Hz operations. 


The MM5459 Is bonded in a 22-pin package and Is a 12 
hour/60Hz version of the MM5458. 


Features 


Duplex LED display drive 

Fast/slow set capability 

24-hour alarm 

“Snooze” function (9 minutes) 
On-chip alarm oscillator 

Alarm tone output gated at a 2Hz rate 
Standby battery operation 


Power fall indication — entire display flashes 
at a 1Hz rate 


Automatic power-on reset 
PM display Indicator 
Presettable 59-minute sleep timer 


Applications 


® Alarm Clocks 

@ Desk clocks 

® Clock radios 

@ Automobile clocks 


@ Stopwatches 

@ Industrial clocks 
® Portable clocks 
@ Timers 


DISPLAY MUX 


ANO OECODE SEGMENT 


° ourpurs (13) 


SLEEP COUNTER |, = 
8 SNOOZE LOG: 


OGiC 
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MM5484, MM5485 16-, 11-Segment LED Display Drivers 


General Description 


The MM5484, MM5485 are low threshold N-channel 
metal gate circuits using low threshold enhancement 
and ion implanted depletion devices. the MM5484 is 
available in a 22-pin molded package and is capable of 
driving 16 LED segments while the MM5485 is available 
in a 16-pin molded package and is capable of driving 11 
LED segment outputs. 


Features 


@ Serial data input 

@ Wide power supply operation 

® 16 or 11 outputs, 15mA sink capability 
@ MM5484 is cascadeable 

COPS is a trademark of National Semiconductor Corp 


Block Diagrams 


16 SEGMENT OUTPUTS 


OUTPUT 
BUFFERS 


CLOCK O 


DATA INO 
Figure 1. MM5484 


Connection Diagrams (top views) 


ou 

DIS 

016 

DATA OUT 
Yoo 
DATA IN 
o1 

02 

03 

oa 


wo enwrnwnon eo 


@ TTL compatibility 
® No load signal required 
® Non multiplex display 


@ 2% digit capability—MM5484 
1% digit capability—MM5485 


Applications 


= COPS™ or microprocessor displays 
@ Instrumentation readouts 

@ Industrial control indicator 

®@ Relay driver 


11 SEGMENT OUTPUTS 


OUTPUT 
BUFFERS 


12 BIT SHIFT 
REGISTER 


Figure 2. MM5485 


0s 
06 
07 
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CLOCK IN 12 -— DATAIN 
ENABLE Yoo 
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Figure 4. 
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MM54HC00/MM74HCO00 Quad 2-Input NAND Gate 
MM54HC10/MM74HC10 Triple 3-Input NAND Gate 
MM54HC20/MM74HC20 Dual 4-Input NAND Gate 
MM54HC30/MM74HC30 8-Input NAND Gate 
MM54HC133/MM74HC133 13-Input NAND Gate 


General Description 


These logic gates utillze sillcon gate CMOS technology 
to achieve operating speeds similar to LSTTL gates 
with the low power consumption of standard CMOS 
Integrated circuits. All gates have buffered outputs. All 
devices have high noise immunity and the abllity to 
drive 10 LSTTL loads (8 LSTTL loads for 54HC). The 


Connection Diagrams 


MMS4HCOO/MM74HCO0 
yo 


MMS4HC30/MM74HC30 
Y = KOCOEFOH 
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54HCI74HC logic family is functlonally as well as pin- 
out compatible with the standard 54LS/74LS logic family. 
All inputs are protected from damage due to static dis- 
charge by internal diode clamps to Vec and ground. 


MMS4HCIO/MMT4HC1O 
y= 


MMS4HC20/MMT4HCZ8 
y= 


MM S4HC133/MM TAHC133 
Y = XOCOEFCHEXTNA 
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MM54HC02/MM74HCO02 Quad 2-Input NOR Gate 


General Description 


These NOR gates utilize silicon gate CMOS technology to 
achieve operating speeds similar to LS-TTL gates with the 
low power consumption of standard CMOS integrated cir- 
cuits. All gates have buffered outputs, providing high noise 
immunity and the ability to drive 10 LS-TTL loads (8 LS-TTL 
loads for the 54HC). The 54HC/74HC logic family is func- 
tionally as well as pin-out compatible with the standard 
54LS/74LS logic family. All inputs are protected from dam- 
age due to static discharge by internal diode clamps to Vcc 
and ground. 


Connection Diagram 


Features 


Typical propagation delay: 8ns 

Wide power supply range: 2-6V 

Low quiescent supply current: 20zA maximum (74 
series) 

Low input current: 1nA max 

High output current: 4mA minimum (74 series) 


MMS54HC02/MM74HCO2 
Dual-In-Line Package 


Logic Diagram 
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MM58174A Microprocessor-Compatible Real-Time Clock 


General Description 


The MM58174A is a low-threshold metal-gate CMOS cir- 
cuit that functions as a real-time clock and calendar in 
bus-oriented microprocessor systems. The device in- 
cludes an interrupt timer which may be programmed to 
one of three times. Time-keeping is maintained down to 
2.2V to allow low power standby battery operation. The 
timebase is generated from a 32768Hz crystal-controlled 
oscillator. 


Features 


Microprocessor compatible 


Tenths of seconds, seconds, tens of seconds, 
minutes, tens of minutes, day of week, days, tens of 
days, months, tens of months, independent registers 


Automatic leap year calculation 

Internal pull-ups to safeguard data 

Protection for read during data changing 

Fast access time (500ns) 

Independent interrupt system with open drain output 
TRISTATE is a registered trademark of National Semiconductor Corp. 


CONTROL ADDRESS 
BUS BUS 


A/W LOGIC 


INTERRUPT 


TTL compatible 

Low power standby operation (2.2V, 10yA) 
Low cost Internally biased oscillator 

Low cost 16-pin dual-in-line package 


Available for commercial and military 
temperature ranges 


Applications 


Point-of-sale terminals 

Word processors 

Teller terminals 

Event recorders 
Microprocessor-controlled instrumentation 
Microprocessor time clock 

TVIVCR reprogramming 

Intelligent telephone 


DATA BUS 


ADDRESS 
OECOOE 


OSCILLATOR 
DIVIDERS | = 


READ/WRITE MULTIPLEXER 


acc bbRE 


Figure 1. Block Diagram 
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MM58248, MM58241 High Voltage Display Drivers 


General Description 


The MM58248 series are monolithic MOS Integrated cir- 
Cults utilizing a combined CMOS/Bipolar process with 
both MOS and Junction F.E.T. devices. They are avail- 
able in 40-pin dual-in-line packages, or as dice. Each 
output can source 1mA at 2V maximum output voltage, 
and also has an internal Junction F.E.T. to the display 
supply voltage which can be up to 60V. The possibility 
of brightness control is also provided. 


Features 


@ Direct interface to 60V VF display 


®@ Brightness and display blanking control input 
(MM58241) 


@ No resistors needed 
® No load signal required (MM58248) 


Block Diagram 


(58248) 


BRIGHTNESS /BLANXING 
INPUT (58241) 


DATAIN 


clock 


ENABLE 
(58241) 


MICROWIRE™ compatible (MM58241) 

Simple to cascade (MM58241) 

Wide supply operation 

TTL compatible inputs 

Software compatible with NS display driver family 


Compatible with VF, high voltage LCD, and 
colloidal displays 


Applications 


® COPS™ or microprocessor displays 
@ Instrumentation readouts 
™@ Integrated dashboard displays 


™ Word processor text display 
COPS AND MICROWIRE are trademarks of National Semiconductor Corp. 


($8241) 


OUT 3S OUT 32 OuT) 


($8241) 


Figure 1. Block Diagram 


Connection Diagrams 


‘Wss(0¥) 
OUTPUT 17 
OUTPUT 16 
OuTPuT 15 
OUTPUT 14 
OUTPUT 13 
OUTPUT 12 
OurPuT 
OUTPUT 10 
OUTPUT 9 
OUTPUT B 
OuTPuT 7 

OUTPUT 6 
OUTPUTS 
OuTPUT 4 
OurPuT 2 
OurPuT 2? 
OurPuT 1 

voIs 
Yoo(*5¥) 


OUTPUT 18 
OUTPUT 19 
OUTPUT 20 
OUTPUT 271 
OUTPUT 22 


mmse248 


OUTPUT 18 
OuTPuT 19 
OUTPUT 20 
OurPuUl 27 
OutPur 22 
OUTPUT 23 
OUTPUT 246 
OUTPUT 25 
OUTPUT 26 
OuTPUT 27 
OUTPUT 28 
OUTPUT 29 
OuTPUT 30 
OUTPUT 31 
OuTPuT 32 
BAIGHTNESS/BLANKING CONTROL 
ENABLE 
OATA OUT 
DATA IN 
Clock 


MMS624) 


Figure 2. 
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MM58348, MM58341 High Voltage Display Drivers 


General Description 


The MM58348 series are monolithic MOS integrated cir- MICROWIRE™ compatible (MM58341) 
cults utillzing a combined CMOS/Bipolar process with Simple to cascade (MM58341) 

both MOS and Junction F.E.T. devices. They are avail- : 
able In 40-pin molded dual-in-line packages or as dice. Wide'supply operation 

Each output can source 3mA at 1V maximum output TTL compatible inputs 

voltage, and also has an Internal Junction F.E.T. to the Software compatible with NS display driver family 


display supply voltage which can be up to 32V. The pos- Compatible with VF, high voltage LCD, and 
sibility of brightness control Is also provided. colloidal displays 


Applications 

@ COPS™ or microprocessor displays 
@ Direct interface to 32V VF display ® Instrumentation readouts 

® Brightness and display blanking control input ® Integrated dashboard displays 


(MM58341) ® Word processor text display 
@ No resistors needed 


®@ No load signal required (MM58348) 


Features 


COPS and MICROWIRE are trademarks of National Semiconductor Corp. 


Block Diagram (mmsa34y) 


35 OuT32 UT 1 


(MM58348) 


BRIGHTNESS/ BLANKING 
INPUT (MM58341) 


OATA OUT 
(mM58341) 
OATAIN 


clock 


ENABLE 
(M4$8341) 


Figure 1. Block Diagram 


Connection Diagrams 


‘Wss(0¥) Vssi0V) 
QUTPUT 17 OUTPUT 17 
OUTPUT 16 OUTPUT 16 
OUTPUT 15 OUTPUT 15 
OUTPUT 14 OUTPUT 14 
OUTPUT 13 OUTPUT 13 
OUTPUT 12 OUTPUT 12 
OUTPUT 11 OUTPUT 11 
OUTPUT 10 OUTPUT 10 

OUTPUT 9 OUTPUT 9 
OUTPUT 8 OUTPUT B 
OUTPUT 7 OUTPUT 7 
OUTPUT 6 OUTPUT 6 
OUTPUT S OUTPUT 5 
OUTPUT 4 OUTPUT 4 
ourPuT 3 OUTPUT 3 
OUTPUT z OUTPUT 2 
OUTPUT 1 OUTPUT 1 

vols vols 
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Figure 2. 
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MM58438 32-Bit LCD Display Driver 


General Description 


The MM58438 is a CMOS metal gate circuit which is ca- 
pable of driving up to 32 LCD segments and is available in 
a 40-pin molded package. In addition, MM58438 dice is 
available for PCB module assembly systems. The circuit 
requires a minimum of interface between data source and 
display and can be cascaded where larger displays are 
required. 


Features 


®@ Serial data input 

@ 32 segment outputs 

® Cascaded operation capability 

@ Alphanumeric and bar graph capability 


Connection Diagram 


Dual-In-Line Package 


DATA OUT 
DATA IN 
SEG 4 
SEGS 
tcod 
BACKPLANE 
SEG 6 
SEG7 
SEG 8 
SEGS 
SEO 10 
SEG 11 
SEG 12 
SEG 13 
SEG 14 


™ 
COPS: 15 a tracemark of National Semiconductor Corp. 
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@ TfL compatibility 

@ Non-multiplex display 

@ Compatible with HLCD 0438, HLCD.0438A 

@ Stable oscillator only requires one external component 


Applications 


@ COPS™ or microprocessor displays 

®@ Instrumentation readouts 

® Digital clock, thermometer, counter, voltmeter displays 
@ Industrial control indicator 

® Serial to parallel converter 


Block Diagram 


32 SEGMENT DRIVERS 


CLOCK +] nena O DATA OUT 


DATA IN 


FIGURE 1 
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ADVANCED BIPOLAR LOGIC DATABOOK 


DESCRIPTION SPECIAL DISCOUNT 
COUPON 


This is the Advanced Bipolar Logic Databook from 
National Semiconductor. The book contains infor- 
mation on the Advanced Schottky family, as well 
as the most up-to-date information available from 
ane on the Advanced Low Power Schottky 
‘amily. 


Both of these advanced logic families are in their 
early production phases and will be continually ex- 
panded in future National Databook Publications. 


Contact your National Semiconductor Represen- 
tative for more information concerning these next 
generation logic families or any of the other exten- 
sive logic families. 


$2.00 Off 


COPS MICROCONTROLLERS DATABOOK eat 
DESCRIPTION sia BISCOUNT 


The COPS Microcontrollers Databook offers the 
most current information available from National 
Semiconductor on the COPS microcontroller 
family. Included in this publication are sections on: 
single-chip, ROMless, and piggyback microcon- 
trollers, standard microcontrollers, MICROWIRE 
peripherals, EPROMS and support circuits, and 
development systems and user’s manuals, as well 
as the applications for these products. 


COPS products offer cost efficiency and design 
flexibility as well as development ease, and will be 
continually upgraded and expanded. Continue to 
look for future databooks providing information on 
new developments which may improve your capa- 
bility to bring your ideas to market. 


$2.00 Off 


For more information, contact your National Semi- 
conductor Representative concerning any of our 
COPS family products. 


Retum this coupon to get $2.00 off the regular price of $5.00 on our 1982 ADVANCED BIPOLAR 
LOGIC DATABOOK. 


Send your order to: National Semiconductor Corporation 
Literature Distribution M/S 14208 
2900 Semiconductor Drive 
Santa Clara, California 95051 


O Charge my O visa* O MASTERCARD* 
Account # —-__SCE lp. Date 
Name ———__ CS ignatture 


Charge card billing address: 

(Address) 
(City) (State) (Zip) 
O Ihave enclosed my check or money order made payable to N/S Publications* 


Send my copy of the 1982 ADVANCED BIPOLAR LOGIC DATABOOK to: 
O Same as above O Address below 


(Name) 
(Address) 


(City) (State) (Zip) 


“California residents must pay applicable sales tax. Allow 4-6 weeks for delivery. 
Offer expires 2-28-83 


Return this coupon to get $2.00 off the regular price of $6.00 on our 1982 COPS MICRO- 
CONTROLLERS DATABOOK. 


id your order to: National Semiconductor Corporation 
[ Literature Distribution M/S 14208 
2900 Semiconductor Drive 
Santa Clara, California 95051 


J Charge my O visa’ O MASTERCARD’ 
Account# CX, Date 

Name — Signature 

Charge card billing address: 


(Address) 
(City) (State) (Zip) 


O Ihave enclosed my check or money order made payable to N/S Publications* 


Send my copy of the 1982 COPS MICROCONTROLLERS DATABOOK to: 
O Same as above O Address below 


(Name) . 


(Address) 


(City) (State) (Zip) 


*California residents must pay applicable sales tax. Allow 4-6 weeks for delivery. 
Offer expires 2-28-83 
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the basic physical actions that take place within solid-state integrated 
Circuits. With this handy guide, you'll be able to easily understand and 
“feel” the workings of all the devices used in the new semiconductor 
products— and make better use of them—from the many types of 
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MM54HC04/MM74HC04 Hex Inverter 


General Description 


This logic gate utilizes silicon gate CMOS technology to 
achieve operating speeds similar to LS-TTL gates with the 
low power consumption of standard CMOS integrated cir- 
cuits. 


The MM54HC04/MM74HC04 is a triple buffered inverter. It 
has high noise immunity and the ability to drive 10 LS-TTL 
loads (8 LS-TTL loads for 54HC). The 54HC/74HC logic 
family is functionally as well as pin-out compatible with the 
standard 54LS/74LS logic family. All inputs are protected 
from damage due to static discharge by internal diode 
clamps to Vcc and ground. 


Connection Diagram 


Features 


Typical propagation delay: 8ns 

Fan out of 10 LS-TTL loads 

Quiescent power consumption: 10uW maximum at 
room temperature 

Typical input current: 10~5yA 


MM54HC04/MM74HCO4 
Dual-In-Line Package 


Logic Diagram 


a o—>o—_ o_o —0 


1 of 6 Inverters 
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MM54HC08/MM74HC08 Quad 2-Input AND Gate 


General Description 


This AND gate utilizes silicon gate CMOS technology to 
achieve operating speeds similar to LS-TTL gates with the 
low power consumption of standard CMOS integrated cir- 
cuits. The HCO8 has buffered outputs, providing high noise 
immunity and the ability to drive 10 LS-TTL loads (8 LS-TTL 
loads for 54HC). The 54HC/74HC logic family is functionally 
as well as pin-out compatible with the standard 54LS/74LS 
logic family. All inputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


Connection Diagram 


Features 


Typical propagation delay: 7ns (tpHL), 12ns (tpLH) 
Fanout of 10 LS-TTL loads 


Quiescent power consumption: 10zW maximum at 
room temperature 


Typical input current: 10-5yA 


MMS54HC08/MM74HCO8 
Dual-In-Line Package 
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MM54HC11/MM74HC11 Triple 3-Input AND Gate 


General Description 


These AND gates utilize silicon gate CMOS technology to 
achieve operating speeds similar to LS-TTL gates with the 
low power consumption of standard CMOS integrated cir- 
cuits. All gates have buffered outputs, providing high noise 
immunity and the ability to drive 10 LS-TTL loads (8 LS-TTL 
loads for 54HC). The 54HC/74HC logic family is functionally 
as well as pin-out compatible with the standard 54LS/74LS 
logic family. All inputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


Connection Diagram 


Features 


Typical propagation delay: 12ns 

Wide power supply range: 2-6V 

Low quiescent current: 202A maximum (74HC series) 
Low input current: 14A maximum 

Fanout of 10 LS-TTL loads (74HC series) 


MMS4HC11/MM74HC11 
Dual-In-Line Package 


Logic Diagram 


(1 OF 3 GATES) 
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MM54HC86/MM74HC86 Quad 2-Input Exclusive OR Gate 
MM54HC266/MM74HC266 Quad 2-Input Exclusive NOR Gate 


General Description 


These EXCLUSIVE OR and EXCLUSIVE NOR gates utilize 
silicon gate CMOS technology to achieve operating speeds 
similar to equivalent LS-TTL gates while maintaining the 
low power consumption and high noise immunity charac- 
teristic of standard CMOS integrated circuits. Both gates 
are fully buffered and have a fanout of 10 LS-TTL loads (8 
LS-TTL loads for 54HC). The MMS4HC/74HC logic family is 
functionally as well as pin out compatible with the standard 
54LS/74LS logic family. All inputs are protected from dam- 
age due to static discharge by internal diode clamps to Vcc 
and ground. 


Connection Diagrams 


MM54HC86/MM74HC86 
Dual-In-Line Package 


Truth Tables 


Y=A@B=AB+AB 
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Features 


@ Typical propagation delay: 9ns 

m Wide operating voltage range: 2-6V 

mw Low input current: 14A maximum 

m Low quiescent current: 20uA maximum (74 series) 

= Output drive capability: 10 LS-TTL loads (74HC series), 
8 LS-TTL loads (54HC series) 


MMS54HC266/MM74HC266 
Dual-In-Line Package 
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MM54HC139/MM74HC139 Dual 2-To-4 Line Decoder 


General Description 


This device is a high speed silicon gate CMOS decoder, and 
well suited to memory address decoding or data routing ap- 
plications. It possesses the high noise immunity and low 
power consumption usually associated with CMOS circuit- 
ry, yet has speeds comparable to low power pono TTL 
logic. 


The MM54HC139/MM74HC139 contain two independent 
one-of-four decoders each with a single active low enable 
input (G1, or G2). Data on the select inputs (A1, and B1 or 
A2, and B2) cause one of the four normally high outputs to 
go low. 


The decoder's outputs can drive 10 low power Schottky 
TTL equivalent loads (8 loads for 54HC), and are functional- 
ly as well as pin equivalent to the 54LS139/74LS139. All in- 


Connection Diagram 


DATA OUTPUTS 


Y7 GND 
OUTPUT 


G2A G2B Gi 
—— 


SELECT . ENABLE 


Logic Diagram 


puts are protected from damage due to static SeSHISe by 
diodes to Vcc and ground. 


Features 


g Typical Propagation Delays— 
Select to Output (4 delays): 20ns 
Select to Output (5 delays): 30ns 
Enable to Output: 20ns 


Low Power: 40uW Quiescent Supply Power 
Fanout of 10 LS-TTL devices (74HC) 
Input Current max 1A, typical 10pA 


Truth Table 
‘HC139 


aa 


H = high level, L = low level, X = don’t care 


¥Y2 MM54HC139/MM74HC 139 


ENABLE 


SELECT 
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MM54HC147/MM74HC 147 10-to-4 Line Priority Encoder 


General Description 


This high speed 10-to-4 Line Priority Encoder is fabricated 
with silicon gate CMOS technology. It possesses the high 
noise immunity and low power consumption of standard 
CMOS integrated circuits. This device is fully buffered, giv- 
ing it a fanout of 10 LS-TTL loads (8 LS-TTL loads for 
S4HC). 


The MM54HC147/MM74HC147 features priority encoding 
of the inputs to ensure that only the highest order data line 
is encoded. Nine input lines are encoded to a four line BCD 
output. The implied decimal zero condition requires no in- 
put condition as zero is encoded when all nine data lines are 
ata high logic level. All data inputs and outputs are active at 
the low logic level. 


Connection Diagram 


MMS54HC147/MM74HC147 
Dual-In-Line Package 


INPUTS 


INPUTS OUTPUTS 


Truth Table 


a 
io] 


MK KKK KK XK 

xreKxx KKK xX KT] N 
roe KKxxKxKXxX xX TIT] w 
xrrrierxKxxxx ria 
rrrrerxKxxxirtilan 
rrrrriexxxrtioa 
xmrrrrrrexxrn 
rrrrirrirerxirjsse 
rrrrrriririrs 
rrrrririrree 

mrrrrrrrerzrrTa 
merrrrrerrzrs®s 
Circ rere zs PS 


HH = High Logic Level, L = Low Logic Level. X = Irrelevant 
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The 54HC/74HC logic family is functionally as well as pinout 
compatible with the standard 54LS/74LS logic family. All in- 
puts are protected from damage due to static discharge by 
internal diode clamps to Vcc and ground. 


Features 


w Low quiescent power consumption: 40uW maximum at 
25°C 

@ High speed: 20ns propagation delay (typical) 

@ Very low input current: 10-5 yA typical 
Wide supply range: 2V to 6V 


Logic Diagram 


MMS4HC147/MM74HC147 
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MM54HC151/MM74HC151 8-Channel Digital Multiplexer 


General Description 


This high speed DIGITAL MULTIPLEXER is fabricated with 
the silicon gate CMOS technology. Along with the high 
noise immunity and low power dissipation of standard 
CMOS integrated circuits, it possesses the ability to drive 
10 LS-TTL loads (8 LS-TTL loads for 54HC). The 
MM54HC151/MM74HC151 selects one of the 8 data 
sources, depending on the address presented on the A, B, 
and C inputs. It features both true (Y) and complement (W) 
outputs. The STROBE input must be at a low logic level to 
enable this multiplexer. A high logic level at the STROBE 
forces the W output high and the Y output low. 


The 54HC/74HC logic family is functionally as well as pinout 
compatible with the standard 54LS/74LS logic family. All in- 


Connection Diagram 


DATA INPUTS DATA SELECT 


W STROBE GND 
—— 
OUTPUTS 


ee 
DATA INPUTS 


Logic Diagram 


STROBE 
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puts are protected from damage due to static discharge by 
internal diode clamps to Vcc and ground. 


Features 


Typical Propagation Delay 

Data Select to Output Y: 26ns 

Wide Operating Supply Voltage Range: 2-6V 

Low Input Current: <1pA Max 

Low Quiescent Supply Current: 804A Max (74HC) 
High Output Drive Current: 4mA Min (74HC) 


Truth Table 


x x 
L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 


mreieirrirx 
tra ol el ee ae ea ee” 
AAARQAAAs|= 


H = High Level, L = Low Level, X = Don't Care 
DO, D1...07 = the level of the respective D input 
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MM54HC 164/MM74HC164 
8-Bit Serial-in/Parallel-out Shift Register 


General Description 


The MM54HC164/MM74HC164 is fabricated with high The 54HC/74HC logic family Is functionally as well as pinout 
speed silicon gate CMOS technology. It has the high noise compatible with the standard 54LS/74LS logic family. All in- 
immunity and low power consumption of standard CMOS __ puts are protected from damage due to static discharge by 
integrated circuits. It also offers speeds comparable to low _ internal diode clamps to Vcc and ground. 

power Schottky devices. 


This 8-BIT SHIFT REGISTER has gated serial inputs and 
CLEAR. Each register bit is a D-type master/slave flip flop. 
Inputs A & B permit complete control over the incoming Features 
data. A low at either or both inputs inhibits entry of new data 


and resets the first flip flop to the low level at the next clock = Typical Operating Frequency: SOMHz 

spe ee ve on va cas ia eer a Aart ated = Typical Propagation Delay: 19ns (Clock to Q) 

which will then determine the state of the first flip flop. Da! . oy 

at the serial inputs may be changed while the clock is high &. Wide: Operating Supply Voltage Range: 2-6V 

or low, but only information meeting the setup and holdtime % Low Input Current: < 1yA 

requirements will be entered. Data is serially shifted in and ™ Low Quiescent Supply Current: 804A maximum (74HC 
out of the 8-BIT REGISTER during the positive going transi- Series) 

tion of the clock pulse. Clear is independent of the clock and m Fanout of 10 LS-TTL Loads (74HC) or 8 LS-TTL Loads 
accomplished by a low level at the CLEAR input. (54HC) 


Logic Diagram 
Dual-in-Line Package 


MM54HC164/MM74HC164 


OUTPUTS 
_— 


Veo GH OG Qf Og CLEAR CLOCK 


Truth Table 


H = High Level (steady state). L = Low Level (steady state) 
X = Irrelevant (any input, including transitions) 
1 = Transition from low to high level. 

Qa0: Og. QHO = the level of Qa, Qg. Or OH, respectively, before the 
indicated steady state input conditions were established. 

Qan: QGn = The level of Qa or Og before the most recent 1 transition of 
the clock; indicates @ one-bit shift. 


49ysIBay yIYS yNO-ja1/21eq/Ul-|BU9S WG-8 POLOHPZWIN/P9LOHPSWIN 


CLOCK 


LL 
a 


CLEAR | 


AO 
BO 


SERIAL 
INPUTS 


CLEAR 
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MM54HC174/MM74HC174 Hex D Flip-Flops With Clear 


General Description 


These edge triggered flip-flops utilize silicon gate CMOS 
clrcultry to implement D-type flip-flops. They possess 
high noise immunity, low power, and speeds compa- 
rable to low power Schottky TTL circuits. This device 
contalns 6 master-slave flip-flops with a common clock 
and common clear. Data on the D input having the specli- 
fied setup and hold times Is transferred to the Q output 
on the low to high transition of the CLOCK Input. The 
CLEAR Input when low, sets all outputs to a low state. 


Each output can drive 10 low power Schottky TTL equiva- 
lent loads (8 loads for 54HC). The MM54HC174/MM74HC174 


Connection Diagram 


12 


= eal 
[) Q ) Q 
} : : 
R i CLEAR E CLEAR 


CK qO-*-O> CK 
oe a 


Truth Table 
(Each Flip-Flop) 


H = High level (steady state) 

L = Low level (steady state) 

X= Don't Care 

t = Transition trom low to high level 

Qo = Tho level of Q botore the indicated steady: 
State Input conditions were established. 
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Is functionally as well as pin compatible to the 
54LS174/74LS174. All Inputs are protected from damage 
due to static discharge by diodes to Vcc and ground. 


Features 


® Typical propagation delay: 16ns 

@ Wide operating voltage range 

® Low Input current: 1pA maximum 

® Low quiescient current 80yA (74 series) 
® Output drive: 10 LSTTL loads (74 series) 


Logic Diagram 
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Inverting Quad TRI- STATE. Transceiver 
MM54HC243/MM74HC243 Quad TRI-STATE Transceiver 


General Description 


These silicon gate CMOS TRI-STATE bi-directional invert- 
ing and non-inverting buffers are intended for two-way 
asynchronous communication between data buses. They 
have high drive current outputs which enable high speed 
operation when driving large bus capacitances. These cir- 
cuits possess the low power dissipation and high noise im- 
munity associated with CMOS circuits, but speeds 
comparable to low power Schottky TTL circuits. They can 
also drive 15 LS-TTL loads (10 loads for 54HC). 


The MM54HC242/MM74HC242 is a non-inverting buffer 
and the MM54HC243/MM74HC243 is an inverting buffer. 
Each device has one active high enable (GBA), and one ac- 
tive low enable (GAB). GBA enables the A outputs and GAB 
enables the B outputs. 


Connection Diagrams 


MMS4HC242/MM74HC242 
Dual-In-Line Package 


Control Inputs Data Port Status 


Input 
Isolated 
Isolated 


OUTPUT 


pollen 
Isolated 
Input 


TAI-STATE® és a registered trademark of Nabonal Semiconductor Corp. 
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All inputs are protected from damage due to static dis- 
charge by diodes to Vcc and ground. 


Features 


Typical propagation delay: 12ns 
TRI-STATE outputs 

Two way asynchronous communication 
High output current: 6MA (74HC) 

Wide power supply range: 2-6V 

Low quiescent supply current: 804A (74HC) 


MM54HC243/MM74HC243 
Dual-in-Line Package 


Control Inputs Data Port Status 


OUTPUT Input 
Isolated Isolated 
Isolated Isolated 

Input OUTPUT 
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8-Channel TRI-STATE. Multiplexer 


General Description 


This 8-CHANNEL DIGITAL MULTIPLEXER with TRI- 
STATE outputs is fabricated with high speed silicon gate 
CMOS technology. Along with the high noise immunity and 
low power consumption of standard CMOS integrated cir- 
cuits, it possesses the ability to drive 10 LS-TTL loads (8 
LS-TTL loads for 54HC). The large output drive capability 
and TRI-STATE feature make this part ideally suited for in- 
terfacing with bus lines in a bus oriented system. 


This multiplexer features both true (Y) and complement (W) 
outputs as well as a STROBE input. The STROBE must be 
at a low logic level to enable this device. When the STROBE 
input is high, both outputs are in the high impedance state. 
When enabled, address information on the data select in- 


TRI-STATE® is a Registered Trademark of National Semiconductor Corp. 


Connection Diagram 


DATA INPUTS DATA SELECT 
pute 


W_ STROBE GND 


DATA INPUTS OUTPUTS 


Logic Diagram 
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puts determines which data input is routed to the Y and W 
outputs. The 54HC/74HC logic family is speed, function, as 
well as pinout compatible with the standard 54LS/74LS log- 
ic family. All inputs are protected from damage due to static 
discharge by internal diode clamps to Vcc and ground. 


Features 


@ Typical Propagation Delay 
Data Select to Y: 26ns 

mw Wide Supply Range: 2-6V 

uw Low Power Supply Quiescent Current: 804A Maximum 
(74HC) 

g@ TRI-STATE Outputs for Interface to Bus Oriented 
Systems 


Truth Table 


rreereerrers 
VSISIiSlSILISI~ 


x x 
L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 


Zririririrwrx< 


r 


H = high logic level, L = low logic level 
X = irrelevant, Z = high impedance (off) 
DO, 01...07 = the level of the respective D input 
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MM54HC259/MM74HC259 
8-Bit Addressable Latch/3-to-8 Line Decoder 


General Description 


This device utilizes silicon gate CMOS technology to imple- 
ment an 8-bit addressable latch, designed for general pur- 
pose storage applications in digital systems. 


The MM54HC259/MM74HC259 has a single data input (D), 
8 latch outputs (Q1-Q8), 3 address inputs (A, B, and C), a 
common enable input (E), and a common CLEAR input. To 
operate this device as an addressable latch, data is held on 
the D input, and the address of the latch into which the data 
is to be entered is held on the A, B, and C inputs. When 
ENABLE is taken low the data flows through to the ad- 
dressed output. The data is stored when ENABLE transi- 
tions from tow to high. All unaddressed latches will remain 
unaffected. With enable in the high state the device is dese- 
lected, and all latches remain in their previous state, unaf- 
fected by changes on the data or address inputs. To 
eliminate the possibility of entering erroneous data into the 
latches, the enable should be held high (inactive) while the 
address lines are changing. 


Connection Diagram 


EN- DATA 
Voc CLEAR ABLE IN Q7 


Function 


Addressable Latch 
Memory 
8-Line Demultiplexer 
Clear 
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If enable is held high and CLEAR is taken low all eight 
latches are cleared to a low state. If enable is low all latches 
except the addressed latch will be cleared. The addressed 
latch will instead follow the D input, effectively implement- 
ing a 3-to-8 line decoder. 


All inputs are protected from damage due to static dis- 
charge by diodes to Vcc and ground. 


Features 


Typical propagation delay: 18ns 
Wide supply range: 2-6V 
Low input current: 1nA maximum 


Low quiescent supply current: 804A maximum (74HC 
series) 


Latch Selection Table 


Select Inputs Latch 
ee ee 


H = high level, L = low level 

D = the level at the data input 

Qip = the level of Q; (i = 0, 1...7, as 
appropiate) before the Indicated 
steady-state Input conditions were 
established. 
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IMM54HC390/MM74HC390 Dual 4-Bit Decade Counter 
IMM54HC393/MM74HC393 Dual 4-Bit Binary Counter 


(General Description 


“These high speed silicon gate CMOS counter circuits con- 
{tain independent ripple carry counters. The MM54HC390/ 
1MM74HC390 incorporate dual decade counters, each com- 
sposed of a divide-by-two and a divide-by-five counter. The 
edivide-by-two and divide-by-five counters can be cascaded 
to form dual decade, dual biquinary, or various combina- 
{tions up to a single divide-by-100 counter. The 
1MM54HC393/MM74HC393 contain two 4-bit ripple carry bi- 
inary counters, which can be cascaded to create a single 
edivide-by-256 counter. 


(Each of the two 4-bit counters is incremented on the high to 
tlow transition (negative edge) of the clock input, and each 
thas an independent clear input. When clear is set high all 
{four bits of each counter are set to a low level. This enables 
ecount truncation and allows the implementation of divide- 
tby-N counter configurations. 


tEach of the counters outputs can drive 10 low power 
{Schottky TTL equivalent loads (8 loads for 54HC). These 
ecounters are functionally as well as pin equivalent to the 


(Connection Diagrams 


MM54HC390/MM74HC390 
Dual-In-Line Package 


P 
2 OUTPUT OUTPUTS 
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54LS390/74LS390 and the 54LS393/74LS393, respective- 
ly. All inputs are protected from damage due to static dis- 
charge by diodes to Vcc and ground. 


Features 


Typical operating frequency: 50MHz 

Typical propagation delay: 13ns (Ck to Qa) 

Wide operating supply voltage range: 2-6V 

Low input current: < 1A 

Low quiescent supply current: 80uA maximum (74HC 
Series) 

Fanout of 10 LS-TTL loads (74HC) or 8 LS-TTL loads 
(54HC) 


MM54HC393/MM74HC393 
Dual-In-Line Package 


ens 
Voc 2A CLEAR 20, 20g 20¢ 20p 


10, 
CLEAR 
OUTPUTS 
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MM54HC688/MM74HC688 
8-Bit Magnitude Comparator (Equality Detector) 


General Description 


This circuit is a high speed equality detector that compares 
bit for bit two 8-bit words and indicates whether or not they 
are equal. The P= output indicates equality when it is low. 
A single active low enable is provided to facilitate cascading 
of several packages and enable comparison of words 
greater than 8 bits. 


This device is useful in memory block decoding applica- 
tions, where memory block enable signals must be generat- 
ed from computer address information. 


The comparator’s output can drive 10 low power Schottky 
equivalent loads (8 for 54HC). This comparator is function- 


Connection and Logic Diagrams 


MMS4HC688/MM74HC688 
Dual-in-Line Package 


voc P=Q Q7 PP? OB P6 «OS PS 
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ally and pin compatible to the 54LS688/74LS688. All inputs 
are protected from damage due to.static discharge by di- 
odes to Vcc and ground. 


Features 


Typical propagation delay: 20ns 

Wide power supply range: 2-6V 

Low quiescent supply current: 80uA (74 series) 
Large output current: 4mA (74 series) 
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MM54HCU04/MM74HCU04 Hex Inverter 


General Description 


This logic gate utilizes silicon gate CMOS technology to 
achieve operating speeds similar to LS-TTL gates with the 
low power consumption of standard CMOS integrated 
circuits. 


The MMS4HCU04/MM74HCU04 is an unbuffered inverter. 
Ithas high noise immunity and the ability to drive 15 LS-TTL 
loads (12 LS-TTL loads for 54HCU). The 54HC/74HC logic 
family is functionally as well as pin-out compatible with the 
standard 54LS/74LS logic family. All inputs are protected 
from damage due to static discharge by internal diode 
clamps to Vcc and ground. 


Connection Diagram 


Features 


@ Typical propagation delay: 7ns 
m@ Fan out of 15 LS-TTL loads 


m Quiescent power consumption: 10uW maximum at 
room temperature 


Typical input current: 10-5A 


MMS4HCU04/MM74HCU04 
Dual-in-Line Package 


Schematic Diagram 
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MM74HC942 300 Baud Modem* 


General Description 


The MM74HC94?2 is a full duplex low speed modem. It pro- 
vides a 300 baud bidirectional serial interface for data com- 
munication over telephone lines and other narrow 
bandwidth channels. It is Bell 103 compatible. 


The device is manufactured on National's P? CMOS™ pro- 
cess. Switched capacitor techniques are used to perform 
analog signal processing. 


MODULATOR SECTION 


The modulator contains a frequency synthesizer and a sine 
wave synthesizer. It produces a phase coherent frequency 
shift keyed (FSK) output. 


LINE DRIVER AND HYBRID SECTION 


The line driver and hybrid are designed to facilitate connec- 
tion to a 600 2 phone line. They can perform two to four wire 
conversion and drive the line at 0 d8m. 


DEMODULATOR SECTION 


The demodulator incorporates anti-aliasing filters, a receive 
filter, limiter, discriminator, and carrier detect circuit. The 
nine pole receive filter provides 60 dB of transmitted tone 
rejection. The discriminator is fully balanced for stable 
operation. 


2 CMOS™ ss 2 tragemark of Natonal Semiconductor Corp. 


Connection Diagram buatl-in-Line Package 
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Features 


Drives 600 2 at 0 dBm 
All filters on chip 


Transmit level adjustment compatible with universal 
service order code 


TTL and CMOS compatible logic 

All inputs protected against static damage 
+ 5V supplies 

Low power consumption 

Full duplex answer. or originate operation 
Analog loopback for self test 

Power down mode _ 


Applications - 


Built-in low speed modems 
Remote data collection 
Radio telemetry 

Credit verification 
Stand-alone modems 
Point-of-sale terminals 
Tone signalling systems 
Remote process control 


Block Diagram 


Vcc GND VBB XTALS —_XTALD 


MODULATOR 


FREQUENCY 


FREQUENCY 
i IDISCRIMINATOR| 


om RECEIVE 
FILTER 


CARRIER 
DETECTOR Fl 
|__| 
FTLC 


CDA COT 
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National 
Semiconductor 


NMC27C32 32,768-Bit (4096 x 8) UV Erasable CMOS PROM 


Parameter/Part Number NMC27C320.35 NMC27C320-45 NMC27C320-55 | _Nmc27caz06s | 


Access Time (ns) 


Standby Current (mA) 


General Description 


The NMC27C32 Is a high speed 32k UV erasable and 
electrically reprogrammable CMOS EPROM ideally suited 
for applications where fast turn-around, Pattern ex- 
perimentation and low power consumption are important 
requirements. 


The NMC27C32 is packaged in a 24-pin dual-in-line 
package with transparent lid. The transparent lid allows 
the user to expose the chip to ultraviolet light to erase the 
bit pattern. A new pattern can then be written into the 
device by following the programming procedure. 


This EPROM is fabricated with the reliable, high volume, 
time proven, P2>CMOS™ silicon gate technology. 


P2cmos™ ang NSCB00™ are 1rademarks of National Semiconductor Corp. 
TRISTATE? is a registered trademark of Nationai Semiconductor Corp. 


Block and Connection Diagrams* 


GND 
vce (vss) 


L | 


GND 


CQNTROL 
Locic 


Y 
OECODER 


TEverGiver) 


CRED 


AO-AIl 
AODRESS 
INPUTS 


x 
OECOOER 


Pin Name/Number 


OE/vPP 
(Givpp) ens 
20 
5V 


5V 
5V 
5V 
5V 


“Symbols in Parentheses are proposed industry standard. 


Read 
Standby Don't Care 
Program 25V 
Program Verify VIL 
Program Inhibit 
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Outputs 
9-11, 13-17 


PRELIMINARY 


May 1982 


Features 


@ CMOS power consumption 
53 mW max active 
5.3 mW max standby 


™@ Performance compatible to NSC800™ CMOS micro- 
processor and NMC6732 synchronous CMOS EPROM 


@ 4096 x 8 organization 

® Pin compatible to 2732 

®@ Access time down to 350 ns 
® Single 5V power supply 

®@ Static—no clocks required 


@ Inputs and outputs TTL compatible during both read 
and program modes 
@ TRI-STATE® output 


Dual-In-Line Package 


DATA OUTPUTS 
09-07 (1-08) 


all 
TErveritrver) 
Alo 

CEE) 

0;(a8) 


g(a) Og(a7) 


0;(02) Og(a6) 


02(03) 04(05) 


GNDIVSS) 03(04) 


TOP VIEW 


Pin Names* 
CE (E) 

OE (G) 

A0-A11 

Op-O7 (Q1-Q8) 
VPP 

vcc 

GND (VSS) 


Chip Enable 
Output Enable 
Address Inputs 
Data Outputs 
Program Power 25V 
Power 5V 

Ground 
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NMC2114A 1024 x 4 Static RAM 


Maximum Access/Current 


NMC2114A-3L 


NMC2114A-4L NMC2114A-4 NMC2114A-5 


Access (taa—ns) 
Active Current (ICC —mA) 


NMC2114A-1L 
100 
a 


General Description 


The NMC2114A family of 1024-word by 4-bit static random 
access memories is fabricated using the XMOS II™ 
N-channel silicon-gate technology, incorporating poly- 
load resistors and two poly-silicon layers. All internal cir- 
cuits are fully static and therefore require no clocks or 
refreshing for operation. The data is read out nondestruc- 
tively and has the same polarity as the input data. Com- 
mon input/output pins are provided. The separate chip 
select input (CS) allows easy memory expansion by OR- 
tying individual devices to a data bus. 


The NMC2114A is designed for memory applications where 
the high performance and high reliability of XMOS Il, 
low cost and simple interfacing are important design 
objectives. 


Block Diagram* 


MEMORY ARRAY 
64 ROWS 
COLUMNS 


Not selected 
Write 1 
Write 0 
Read 
X=don't care 
* Symbols in parentheses are proposed industry standard 
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250 


Features 


@ High performance replacement for industry standard 
MM2114 


@ All inputs and outputs directly TTL compatible 

@ Static operation—no clocks or refreshing required 
B® Low power—220 mW maximum 

® High speed—down to 100 ns access time 

@ TRI-STATE® output for bus interface 

@ Common data in and data out pins 

@ Single 5V + 10% supply 

@ Standard 18-pin dual-in-line package 


xMOS 1I™ is a trademark of National Semiconductor Corp. 
TALSTATE? is a registered trademark of National Semiconductor Corp. 


Connection Diagram* 
Dual-In-Line Package 


Tor view 


Logic Symbol* 


Pin Names* 


A0-A9 
WE iW) 


Address Inputs 
Write Enable 
cS) Chip Select 
1/0,-1/0,4 (0Q1-004) Data Input/Output 
vcc Power (5V) 

GND (VSS) Ground 
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NMC2816 16k (2k x 8) Electrically Erasable PROM 


Max Access/Current 
Max Access Time (ns) 
Max Active Current (mA) 
Max Standby Current (mA) 


General Description 


The NMC 2816 is a 16,384-bit electrically erasable and pro- 
grammable read-only memory (E2PROM) fabricated using 
National's high speed, low power, N-channel double sili- 
con gate technology. The electrical erase/write capability 
of the NMC2816 makes it ideal for a wide variety of applica- 
tions requiring in-system, non-volatile erase and write. 


The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is 
compatible with high performance microprocessors. 


The NMC2816 is deselected when pin 18 is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 52% reduction in power with no increase in access 
time. The NMC2816 also has an output enable control to 
eliminate bus contention in a system environment. 


The NMC2816 can be easily erased and reprogrammedina 
byte-by-byte mode and the entire memory array erased ina 
chip erase mode. Byte erase mode is identical to byte 
write mode, with all data inputs at logic ones (TTL high). 


Block and Connection Diagrams 


NMC2816-45 


Features 


@ 2048 x8 organization 
®@ Fully static 
@ Reliable floating gate technology 
@ Very fast access time 
250 ns max (NMC2816-25) 
350 ns max (NMC2816-35) 
450 ns max (NMC2816-45) 
@ Single byte erase/write capability 
@ 10 ms byte erase/write time 
@ Chip erase time of 10 ms 
® Conforms to JEDEC byte-wide family standard 
®@ Microprocessor compatible architecture 
® Low power dissipation 
610 mW max (active power ICC + IPP) 
295 mW max (standby power ICC + IPP) 


Dual-In-Line Package 


DATA INPUTS/OUTPUTS 


vcc O—> 
GND O—> 
vPP O—> 


OUTPUT ENABLE 
CHIP ENABLE 
AND E/W LOGIC 


Y 
DECODER 


A0-A10 
ADDRESS 
INPUTS 


Xx 
DECODER 


FIGURE 1 
Pin Names 


A0-A10 
CE 
OE 
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Addresses 
Chip Enable 
Output Enable 


Oo-O7 
lo-l7 
vpP 


x0/224 
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Y GATING 


Data Outputs 
Data Inputs 
Program Voltage 


Io /00-17/07 


LT 


INPUT/ 
OuTPUT 
BUFFERS 


NMC2816 
€2PROM 


16,384-BIT 
CELL MATRIX 


TOP VIEW 
FIGURE 2 
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NMC2816M 16k (2k x 8) Electrically Erasable PROM 


Max Access/Current NMC2816M-45 
Max Access Time (ns) 
Max Active Current (mA) 
Max Standby Current (mA) 


General Description Features 


The NMC2816M is a 16,384-bit electrically erasable and 2048 x8 organization 
programmable read-only memory (E2PROM) fabricated Fully static 

using National's high speed, low power, N-channeldouble Reliable floating gate technology 
silicon gate technology. The electrical erase/write capa- B Very fast access time 

bility of the NMC2816M makes it ideal for a wide variety of Be ns max (NMC2816M-25) 
applications requiring in-system, non-volatile erase and 350 ns max (NMG2816M-35) 


write. 450 ns max (NMC2816M-45) 
The device operates from a 5V power supply inthe read Single byte erase/write capability 
mode and, with its very fast read access speed, is 
compatible with high performance microprocessors. 


The NMC2816M is deselected when pin 18 is high andis gy Conforms to JEDEC byte-wide family standard 
automatically placed in the standby mode. This mode pro- ‘4 , 
a 
vides a55% reduction in power with no increase in access Microprocessor compatible architecture 
time. The NMC2816M also has an output enable controito = Low power dissipation 


eliminate bus contention in a system environment. 800 mW max (active power ICC + IPP) 
360 mW max (standby power ICC + IPP) 


® 10 ms byte erase/write time 
® Chip erase time of 10 ms 


The NMC2816M can be easily erased and reprogrammed 
in a byte-by-byte mode and the entire memory array erased 
in a chip erase mode. Byte erase mode is identical to byte 
write mode, with all data inputs at logic ones (TTL high). 
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Block and Connection Diagrams 


Dual-In-Line Package 


DATA INPUTS/OUTPUTS 
Ig /00-17/07 


CHIP ENABLE INPUT/ 


AND E/W LOGIC OUTPUT 
BUFFERS 


Fs NMC2816M 
DECODER Y-GATING EPROM 


AQ-A10 
ADDRESS 
INPUTS 
x 16,384-BIT 
DECODER CELL MATRIX 


FIGURE 1 
Pin Names 
AO-A10 Addresses Oo-07 Data Outputs TOP VIEW 
CE Chip Enable Io-l7 Data Inputs 


FIGUR'! 
OE Output Enable VPP Program Voltage SURE 
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Y) National PRELIMINARY 
Semiconductor 


NMC6716 16,384-Bit (2048 x 8) UV Erasable CMOS PROM 
Parameter/Part Number [succes _f_nweness_] wears | 


General Description Features 


The NMC6716 is a synchronous high speed 16k UV eras- ™ On-chip address registers (latches) 

able and electrically reprogrammable EPROM ideally ™ CMOS power consumption 

suited for applications where fast turn-around, pattern 53 mW max active 

experimentation and low power consumption are impor- 5.3 mW max standby 

tant requirements. Performance compatible to NSC800™ CMOS micro- 
The NMC6716 is packaged in a 24-pin dual-in-line package processor and NMC27C16 asynchronous CMOS EPROM 
with transparent lid. The transparent lid allows the user to 2048 x 8 organization 

expose the chip to ultraviolet light to erase the bit pattern. Low power during programming 

A new pattern can then be written into the device by fol- 
lowing the programming procedure. 


This EPROM is fabricated with the reliable, high volume, 
time proven, P?CMOS™ silicon gate technology. 


High speed— down to 450 ns access time 
Single 5V power supply 


Inputs and outputs TTL compatible during both read 
and program modes 


P2cmos™ ana NSC800™ are trademarks of National Semiconductor Corp.” TRI-STATE® output 
TRISTATE? is a registered trademark of National Semiconductor Corp. 


Block and Connection Diagrams* Dual-In-Line Package 


<— ver-sv 
— vee+sv 
<+— vss cno 


DATA OUTPUTS (PROGRAM INPUTS) 
Qg-07 (00-07) 


OUTPUT BUFFERS CEpcmiésP) 


eee) CONTROL/PROGRAM 
CR PGMIEP) —p> LoGic 
(INPUT BUFFERS) 


y 
pve 
LATCH BUFFER 
ADDRESS 
INPUT 
x 
[Asano ) ADDRESS 
LATCH BUFFER 


Pin Connection During Read or Program ToP VIEW 
Pin Names 


0707) 
O¢(a6) 
05(a5) 
Oqiaa 


03102) 


Pin Name/Number 


aE A0-A10 Address Inputs 
‘oa |r| Outputs Qq-07(Q0-Q7) Data Outputs 
18 24 | 9-11, 13-17 CEIPGM(E/P) Chip Enable/Program 
Read VIL VIL DOUT OE(G) Output Enable 
EE] =| 2 =. 
to VIH vcc Power 5V 


VSS Ground 


ss Symbols in parentheses are proposed industry standard. 
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NMC9306/COP494 256-Bit Serial Electrically Erasable 


Programmable Memory 


General Description 


The NMC9306/COP494 is a 256-bit non-volatile sequential 
access memory fabricated using advanced floating gate 
N-channel EPROM technology. It is a peripheral memory 
designed for data storage and/or timing and is accessed 
via the simple MICROWIRE™ serial interface. The device 
contains 256 bits of read/write memory divided into 16 reg- 
isters of 16 bits each. Each word can be serially read or 
written by a COP400 series controller. Written information 
is stored in a floating gate cell with at least 10 years data 
retention and can be updated by an erase-write cycle. The 
NMC9306/COP494 has been designed to meet applica- 
tions requiring up to 1x 10‘ erase/write cycles per 
register. A power down mode reduces power consumption 
by 70 percent. 


Block and Connection Diagrams 


EPROM 
256 BITS 
(16 x 16) 


DECODER 
16 


REGISTER 
(17 BITS) CLK 


INSTRUCTION 
REGISTER CLK 
(9 BITS) 


INSTRUCTION 
DECODE, 
CONTROL 
AND 
CLOCK 
GENERATORS 


FIGURE 1 
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Features 


@ Lowcost 

® Single supply operation (5V + 10%) 
@ TTL compatible 

@ 16 x 16 serial read/write memory 

@ MICROWIRE compatible serial 1/0 

@ Compatible with COP400 processors 
@ Low standby power 

® Non-volatile erase and write 

® Reliable floating gate technology 


Dual-in-Line Package 


TOP VIEW 


FIGURE 2 


Pin Names 


CS Chip Select 

SK Serial Data Clock 
ol Serial Data Input 
DO Serial Data Output 
VCC Power Supply 
GND Ground 


COPST™ ang MICROWIRE™ are trademarks of National Semiconductor Corp. 
TAULSTATE’ isa registered trademark of National Semiconductor Corp, 
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NMC9708 8k (1k x 8) Electrically Erasable PROM 
|___ Max AccessiCurrent_[NMC8708 | 
|_Max Access Timeins) | 


Max Access Time (ns) 


MaxActweCurrent(mA) | 10" 
Max Standby Current (mA) [ so | 


General Description 


The NMC9708 Is an 8,192-bit electrically erasable and pro- 
grammable read-only memory (E2PROM) fabricated using 
National's high speed, low power, N-channel double sili- 
con gate technology. The electrical erase/write capability 
of the NMC9708 makes it ideal for a wide variety of appli- 
cations requiring in-system, non-volatile erase and write. 


The NMC9708 is pin and functionally compatible with the 
NMC2816 E2PROM, with the added system feature of eras- 
ing/writing with a 5V TTL pulse on chip enable (CE), while 
the VPP is held at 21V. The erase/write cycle is very similar 
to the industry standard 2716 EPROM programming cycle. 


The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is com- 
Patible with high performance microprocessors. 


The NMC9708 is deselected when CE input Is high and is 
automatically placed in the standby mode. This mode pro- 
vides a 52% reduction in power with no increase in access 
time. The NMC9708 also has an output enable control to 
eliminate bus contention In a system environment. 


Block and Connection Diagrams 


The NMC9708 can be easily erased and reprogrammed in 
a byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse in the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 


Features 


@ Erase/write with a 5V TTL pulse or a 21V pulse 
® No rise time restriction on erase/write pulse 

@ 1024 x8 organization 

® Conforms to JEDEC byte-wide family standard 
® Microprocessor compatible architecture 

@ Single byte erase/write capability 

@ 10 ms byte erase/write time 

@ 10 ms chip erase mode 


@ Low power dissipation 
610 mW max (active power ICC + IPP) 
295 mW max (standby power ICC + IPP) 


Dual-In-Line Package 


DATA INPUTS/OUTPUTS 
lo/0o-17/07 


vcc O—> 
GND O——> 
vPP O-——> 
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x 16.384-BIT 


DECODER 


FIGURE 1 
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Pin Names 
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Addresses 
Chip Enable 
Output Enable 


Data Outputs 
Data Inputs 
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TOP VIEW 
FIGURE 2 
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NMC9709 8k (1k x 8) Electrically Erasable PROM 


Max Access Time (ns) [ «50 
Max Active Currontima) [| 10 —_—| 
Max Standby Current (mA) [| 3° | 


General Description 


The NMC9709 is an 8,192-bit electrically erasable and pro- 
grammable read-only memory (E?PROM) fabricated using 
National's high speed, low power, N-channel double sili- 
con gate technology. The electrical erase/write capability 
of the NMC9709 makes it ideal for a wide variety of appli- 
cations requiring in-system, non-volatile erase and write. 


The NMC9709 Is pin and functionally compatible with the 
NMC2816 EPROM, with the added system feature of eras- 
Ing/writing with a SV TTL pulse on chip enable (CE), while 
the VPP is held at 21V. The erase/write cycle is very similar 
to the industry standard 2716 EPROM programming cycle. 


The device operates from a 5V power supply In the read 
mode and, with its very fast read access speed, is com- 
patible with high performance microprocessors. 


The NMC9709 is deselected when CE input Is high and is 
automatically placed in the standby mode. This mode pro- 
vides a52% reduction in power with no increase in access 
time. The NMC9709 also has an output enable control to 
eliminate bus contention In a system environment. 


Block and Connection Diagrams 


vcC O—> 
GND O——> 
vPP O-——> 


OUTPUT ENABLE 
CHIP ENABLE 
AND E/W LOGIC 


The NMC9709 can be easily erased and reprogrammed in 
a byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse In the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 


Features 


@ Erase/write with a 5V TTL pulse or a 21V pulse 
@ Norise time restriction on erase/write pulse - 
@ 1024 x8 organization 
® Conforms to JEDEC byte-wide family standard 
® Microprocessor compatible architecture 
@ Single byte erase/write capability 
@ 10 ms byte erase/write time 
@ 10 ms chip erase mode 
® Low power dissipation 

610 mW max (active power ICC + IPP) 

295 mW max (standby power ICC + IPP) 


Dual-In-Line Package 


DATA INPUTS/OUTPUTS 
'9/09-17/07 


ttt 


INPUT/ 
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BUFFERS 


Y 
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Pin Names 
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Addresses 
Chip Enable 
Output Enable 


Data Outputs 
Data Inputs 


Program Voltage 


CELL MATRIX 


TOP VIEW 
FIGURE 2 
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NMC9716 16k (2k x 8) Electrically Erasable PROM 


Max Access/Current NMC9716-25 
Max Access Time (ns) 
Max Active Current (mA) 


Max Standby Current (mA) 


General Description 


The NMC9716 is a 16,384-bit electrically erasable and pro- 
grammable read-only memory (E2PROM) fabricated using 
National's high speed, low power, N-channel double sili- 
con gate technology. The electrical erase/write capability 
of the NMC9716 makes it ideal for a wide variety of appli- 
cations requiring in-system, non-volatile erase and write. 


The NMC9716 is pin and functionally compatible with the 
NMC2816 E2PROM, with the added system feature of eras- 
ing/writing with a 5V TTL pulse on chip enable (CE), while 
the VPP is held at 21V. The erase/write cycle is very similar 
to the industry standard 2716 EPROM programming cycle. 


The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, Is com- 
patible with high performance microprocessors. 


The NMC9716 is deselected when CE input is high and is 
automatically placed in the standby mode. This mode pro- 
vides a52% reduction in power with no increase in access 
time. The NMC9716 also has an output enable control to 
eliminate bus contention in a system environment. 


Block and Connection Diagrams 


NMC9716-45 


The NMC9716 can be easily erased and reprogrammed ina 
byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse in the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 


Features 


@ Erase/write with a 5V TTL pulse or a 21V pulse ‘ 
@ Pin and functionally compatible with the NMC2816 
@ No rise time restriction on erase/write pulse 
@ 2048 x8 organization 
® Conforms to JEDEC byte-wide family standard 
® Microprocessor compatible architecture 
® Single byte erase/write capability 
@ 10 ms byte erase/write time 
@ 10 ms chip erase mode 
™@ Low power dissipation 
610 mW max (active power ICC + IPP) 
295 mW max (standby power ICC + IPP) 


Dual-In-Line Package 


DATA INPUTS/OUTPUTS 


vcc O—> 
GND O—> 
vPP O——> 


OUTPUT ENABLE 


19 /0o-17/07 
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NMC9716M 16k (2k x 8) Electrically Erasable PROM 


Max Access/Current 
Max Access Time (ns) 
Max Active Current (mA) 
Max Standby Current (mA) 


General Description 


The NMC9716M is a 16,384-bit electrically erasable and 
programmable read-only memory (€?PROM) fabricated 
using National's high speed, low power, N-channel double 
silicon gate technology. The electrical erase/write capa- 
bility of the NMC9716M makes it ideal for a wide variety of 
applications requiring in-system, non-volatile erase and 
write. 


The NMC97 16M is pin and functionally compatible with the 
NMC2816M E?PROM, with the added system feature of 
erasing/writing with a 5V TTL pulse on chip enable (CE), 
while the VPP is held at 21V. The erase/write cycle is very 
similar to the industry standard 2716 EPROM program- 
ming cycle. 


The device operates from a 5V power supply in the read 
mode and, with its very fast read access speed, is com- 
patible with high performance microprocessors. 


The NMC9716M is deselected when CE input is high andis 
automatically placed in the standby mode. This mode pro- 
vides a55% reduction in power with no increase in access 
time. The NMC9716M also has an output enable control to 
eliminate bus contention in a system environment. 


Block and Connection Diagrams 


NMC9716M.45, 


The NMC9716M can be easily erased and reprogrammed 
in a byte-by-byte mode and the entire memory array can be 
erased with a single programming pulse in the chip erase 
mode. Byte erase is identical to byte write, with all inputs 
at logic one (TTL high). 


Features 


Erase/write with a 5V TTL pulse or a 21V pulse 

Pin and functionally compatible with the NMC2816M 
No rise time restriction on erase/write pulse 

2048 x 8 organization 

Conforms to JEDEC byte-wide family standard 
Microprocessor compatible architecture 

Single byte erase/write capability 

10 ms byte erase/write time 

10 ms chip erase mode 

Low power dissipation 


800 mW max (active power ICC + IPP) 
360 mW max (standby power ICC + IPP) 


Dual-In-Line Package 


DATA INPUTS/OUTPUTS 
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GND O——> 
vPP O——> 


OUTPUT ENABLE 
CHIP ENABLE 
AND E/W LOGIC 
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NMC9716M 
E’PROM 


x 16,384-BIT 


DECODER 


FIGURE 1 


Oo-07 
lo-l7 
VPP 


Pin Names 


A0-A10 
CE 
OE 
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Addresses 
Chip Enable 
Output Enable 


Data Outputs 
Data Inputs 


Program Voltage 


CELL MATRIX 


TOP VIEW 
FIGURE 2 
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NS80C48/80C35 P2?CMOS™ 
Microcomputer/Microprocessor 
Family 


General Description Features 


The NS80C48 Is a parallel 8-bit microcomputer 
containedin astandard 40-pin, dual-in-line package. 
The device is fabricated using P2CMOS silicon gate 
technology. This technology provides the system 
designer with devices that equal the speed per- 
formance levels of comparable NMOS products, 
combined with low-power advantages of CMOS. 
The NS80C48 is a stand-alone microcomputer 
designed for efficient controller applications. It 
executes powerful bit manipulative instructions and 
BCD as well as binary arithmetic. The NS80C48 
contains on-chip oscillator and clock circuits, 1K x8 
ROM program memory, 64 x8 RAM data memory, 27 
‘I/O lines, and an 8-bit Timer/Counter. Also, itis pin 
and instruction compatible with the XMOS™ 
INS8048. 


8-Bit CPU, RAM, ROM, I/O in a Single Package 
25 usec Cycle Time, 6MHz Oscillator 

Low Power 

Very Low Stand-by Power 

Expandable Memory and I/O 

Single-Level Interrupt 

Efficient Instructions 


Instruction Compatible to INS8048 


Pin Compatible to INS8048 


NS80C48/NS80C35 Block Diagram 


1024 BYTES 64 BYTES 
PROGRAM DATA 
MEMORY MEMORY 


INTERNAL BUS 


8-BIT 27 
INTERVAL TIMER/ INPUT/OUTPUT 
EVENT COUNTER LINES 


*Not Applicable to INS80C35, 


TAI-STATE is a registered trademark, XMOS. and P2CMOS are trademarks of National Semiconductor Corporation 
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NS16032 High-Performance Microprocessor 


General Description 


The NS16032 functions as a central processing unit 
(CPU) in National Semiconductor's NS16000 micro- 
computer family. It has been designed to optimally 
support microprocessor users who need the ability to 
use a large addressing space for large programs and/or 
large data structures. Because large programs must 
realistically be generated and maintained in high-level 
languages, the NS 16000 architecture provides for very 
efficient compilation while remaining easy to program at 
the assembler level for optimizations. Full Virtual 
Memory capability is provided in conjunction with the 
NS16082 Memory Management Unit (MMU). High- 
performance Floating-Point instructions are provided 
with the NS 16081 Floating-Point Unit (FPU). 


NS16032 CPU Block Diagram 


ADD/DATA CONTROLS & STATUS 


DISPLACEMENT AND 
IMMEDIATE EXTRACTOR 


REGISTER SET 


Features 
® 32-Bit Architecture and Implementation 
® 16 MByte Uniform Addressing Space 


® Powertul Instruction Set 
— General Two-Address Capability 
— Very High Degree of Symmetry 
- Addressing Modes Optimized for High-Level 
Language References 
— Expansion via Slave Processors or Traps 


® High-Speed XMOS Technology 
® Single 5V Supply 
® 48-Pin Dual In-Line Package 


MICROCODE ROM 
ANI 
CONTROL LOGIC 


CFG REGISTER 


32-BIT INTERNAL BUS 


WORKING 
REGISTERS 
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NSM1416 4-Digit, 16-Segment, Alphanumeric 
Integrated Display with Memory/ Decoder! Driver 


General Description 


The NSM1416 is a 4-digit, alphanumeric display module 
with a 16-segment font and an on-board CMOS integrat- 
ed circuit driver. 


The four GaAsP 16-segment monolithic LEDs are magni- 
fled by an immersion bubble lens system. The driver 
chip is manufactured using standard complementary 
MOS technology. It includes memory to store four 7-bit 
ASCII words corresponding to the four digits, an ASCII 
to 16-segment alphanumeric ROM decoder, and multi- 
plexing and drive circuitry to drive the four 16-segment 
monolithic digits. Inputs are TTL compatible, as is the 
power supply requirement. Data entry is microprocessor 
bus compatible with no interface circuitry required. The 
internal memory can be written asynchronously through 
the 7-bit data bus (DO-D6) into the digit location 
addressed by the 2-bit address bus (A0-A1). 


The package is extremely rugged, featuring total plastic 
encapsulation and sturdy pins on standard 0.1” centers. 
Multiple device systems can be easily constructed by 
connecting data lines in parallel to the data bus. Similar- 
ly, address lines are connected in parallel to the address 
bus. Individual CE lines are used to select the desired 
4-digit group in small (four displays or less) systems. For 
larger systems, a 1 of N decoder may be used to select 
the desired 4-digit group through the corresponding CE 


Block Diagram 


SEGMENT OUTPUTS 


W 
ce 0 


ADORESS 
INPUTS 


CONTROL 
INPUTS 
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input. The inputs to the 1 of N decoder then become 
address lines Az, A3...A,. The outputs of the decoder go 
to the CE inputs. 


The cursor function causes all 16 segments of a digit to 
light, without disturbing the contents of ASCII memory 
corresponding to that digit. When the cursor is removed, 
the character displayed previous to the cursor reappears 
at that digit location. 


Features 

End stackable for displays of many digits 
Microprocessor bus compatible 

Inputs and power supply TTL compatible (5V) 
Magnified to 0.160” 

64-character ASCII format 

On-board memory, decoder, multiplexer and drivers 
Rugged package is totally plastic encapsulated 
Independent and asynchronous digit access 
Independent cursor function 


Ultra-fast access time, 300ns 


OSCILLATOR 
MULTIPLEXER 


4x1 
CURSOR 
MEMORY 


05! 03 ! oF 
06 O04 02 00 


CURSOR AND 
DATA INPUTS, 
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NSX16 Cross Software Package 


SOURCE PASI6 
CROSS 
[ aes [3 COMEHER, 
———_——. 
ASSEMBLY 
SOURCE 


ASMIE 
CROSS 
\ASSEMBLER, 


OBJECT 
MODULE 


LIB16 
UBRARIAN 


OBJECT 
MODULE 
——\ 


TO DB16000 
DEVELOPMENT 
BOARD 


LINKI6 
CROSS 
LINKER 


TO USER 
PROM 
PROGRAMMER, 


NSX16 Cross Software Package 


m@ Runs under STARPLEX II™ operating 
system and DEC® VAX/VMS operating 
system 

= Compatible with ANSI standard Pascal 


@ Supports NS16081 floating point unit 


@ Pascal run-time support environment 
for DB16000 development board 


@ Pascal compiler produces NS16000 
code directly 


® High-level symbolic debugger allows 


debug at source level 


Product Overview 


NSX16 is a comprehensive software development 
package that includes all the components neces- 
sary to produce NS16000 native code. Intended asa 
support package to facilitate the development of 
software for NS16000-based systems, NSX16 has 
been designed to run initially on two hardware con- 
figurations. These are National Semiconductor's 
STARPLEX II operating system and Digital Equip- 
ment's VAX11 series running the VMS operating 
system. 


Consisting of a Pascal compiler, NS16000 cross- 
assembler, linker, librarian, and source-level debug- 
ger, NSX16 provides the full ensemble of tools to 
make the generation of NS16000 code an easy task. 
Code thus developed may then be downloaded viaa 
serial port to the DB16000 development board for 
execution and debug. 


NSX16 consists of the following components: 

— PAS16, the Pascal Cross-Compiler 

— RTS16, the Run-Time Support Package 

— ASM16, NS16000 Cross-Assembler 

— LINK16, the Cross Linker 

— LIB16, the Librarian 

— BIN16, the File Conversion Utility 

— DBG'16, the Source-Level Symbolic Debugger 
STARPLEX and STARPLEX II are trademarks of National Semiconductor Corp. 


DEC Is a registered trademark of Digital Equipment Corp. 
© 1982NationalSemiconductorCorp. O-Mesa-1692 
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PAS16 


Designed to be compatible with the ANSI standard, 
with listed extensions and restrictions, the Pascal 
cross-compiler is capable of accepting compatible 
Pascal source and generating NS16000 code. Exten- 
sions include features such as IMPORT/EXPORT in 
support of full modularity and FAST variables for 
code optimization. Also included is the run-time 
support environment for the DB16000 development 
board. 


ASM16 


The cross-assembler produces relocatable NS16000 
object code. It accepts complex expressions, float- 
ing point scientific notation, external symbol refer- 
ences and can handle external address arithmetic. 


LINK16 


Modules generated by the cross-compiler or assem- 
bler are linked by LINK16 to produce executable 
modules. LINK16 Is interactive, allowing the user to 
Include additional files and libraries at link time 
whenever symbol matching Is unsuccessful. LINK16 
provides an extensive repertoire of directives to sup- 
port complex system configurations. Directives can 
be entered from disk or directly from the console. 
LINK16 permits user control of RAM/ROM allocation. 
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Programmable Array Logic Family 


Series 24 


General Description 


The PAL® Series 24 family compliments the PAL Series 
20 family by providing two additional inputs and two 
additional outputs, allowing more complex functlons in 
a single package. This new family Is made feasible by 
the new 300 Mil-wide, 24-pin package. 


In addition to providing more logic function per chip, 24 
pins allows for many natural functions which were 
previously unavailable in 20-pin packages. Examples 
Include: 


e 8-bit parallel-In parallel-out counters 

e 8-bit parallel-in parallel-out shift registers 
e@ 16-Line-to-1-Line Multiplexers 

e Dual 8-Line-to-1-Line Multiplexers 

e@ Quad 4-Line-to-1-Line Multiplexers 


These natural functions provide twice the density of 
traditional 16-pin packages. 


The PAL family utilizes an advanced Schottky TTL 
process and the Bipolar PROM fusible link technology 
to provide user programmable logic for replacing con- 
ventional SSI/MSI gates and flip-flops at reduced chip 
count. 


The family lets the systems engineer “design his own 
chip” by blowing fusible links to configure AND and OR 
gates to perform his desired logic function. Complex 
Interconnections which previously required time- 
consuming layout are thus “lifted” from PC board etch 
and placed on silicon where they can be easily modified 
during prototype check-out or production. This often 
simplifles not only the’ PC board layout, but also the 
board itself. 


The PAL transfer function Is the familiar sum of 
products. Like the PROM, the PAL has a single array of 
fusible links. Unlike the PROM, the PAL Is a program- 
mable AND array driving a flxed OR array (the PROM Is 
a flxed AND array driving a programmable OR array). In 
addition the PAL provides these options: 


e Variable input/output pin ratlo 
e@ Programmable three-state outputs 
e Registers with feedback 


Unused Inputs are tled directly to Voc or GND. Product 
terms with all fuses blown assume the logical high 
state, and product terms connected to both true and 
complement of any single input assume the logical low 
state. Registers consist of D type flip-flops which are 
loaded on the low to high transition of the clock. PAL 
Logic Diagrams are shown with all fuses blown, 
enabling the designer use of the diagrams as coding 
sheets. 

The entire PAL family Is programmed on Inexpensive 
conventional PROM programmers with appropriate 
personality cards and socket adapters. Once the PAL is 
programmed and verified, two additional fuses may be 
blown to defeat verification. This feature gives the user 
a proprietary circult which Is very difficult to copy. 


Features 


@ Programmable replacement for conventional TTL 
logic. 


m Reduces IC inventories substantially and simplifies 
their control. 


mw Reduces chip count by 5 to 1, typically. 


@ Expedites and simplifles prototyping and board 
layout. 
Saves space with 300 Mil-wide, 24-pin DIP packages. 


Programmed on standard PROM programmers. 
Programmable three-state outputs. 


Last fuse reduces possibility of copying by com- 
petitors. 


PAL Is a registered trademark of and used under license with Monolithic Memories, Inc. 


Ordering Information 


Programmable Array Logic Family 


Number of Array Inputs 
Output Type 
L=Active Low 
C=Complementary 
X= Exclusive or Registered 
R = Registered 
Number of Outputs 
Package 
J = Ceramic DIP 
N=Prlastic 
Temperature Range 
[ C=0°C to +75" 
M=—55°C to +125°C 


DMPAL 20 X 8JC 


©1982 National Semiconductor Corp. 8-X-2335 
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PALI2L10 DECA 12 Input AND-OR-INVERT Gate Array 
PALI4L8 OCTAL 14 Input AND-OR-INVERT Gate Array 


PALI6L6 HEX 16 Input AND-OR-INVERT Gate Array 


PAL20X10 
PAL20X8 


| PAL20x4 | QUAD 20 Input Registered ANO-OR-XOR Gate Array 


DECA 20 Input Registered AND-OR-XOR Gate Array 
OCTAL 20 Input Registered AND-OR-XOR Gate Array 


DA-B25M52/Printed In U.S.A. 


Ajtwey 91607 Aeuy ejqewwesboldg 


V4 National 
Semiconductor 


PRELIMINARY 
July 1982 


SCX Gate-Array Design Automation System 


Product Overview 


The objectives of National's Gate Array Design Automa- 
tion System are 


* To achieve automated layouts of complex logic cir- 
cuits by using ‘‘macrocells" from the reference library 
with 2-layer metal interconnects. 


Automatic cell placement and high-yield interconnect 
routing. 


To provide automatic layout and logic verification for 
error-free designs. 


TRISTATE Is a registered trademark of National Semiconductor Corporation. 


Features 


® Graphics entry 

® Logic simulation 

® Automatic placement 

® Automatic routing 

@ Performance verification 
@ P.G. tape compatibility 


Development System for Gate-Arrays Diagram 


Auto 
Losic 
SIMULATION PLACEMENT 


SIMULATION AND ROUTING 
toacar’ V-R SOFTWARE 


T 
REMOTE we 
DESIGN ENTRY GENERATION 
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P.G. TAPE METALIVIA 
GENERATION AND METAL2 
ce mg 
METAL] /VIA H 
MASKS DIFFUSION SET SHIPMENT 
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SCX 6324A High-Performance 2.4k CMOS Gate Array 
Macro Library Specifications 


General Description 


This versatile 2.4k gate array utilizes silicon-gate dual- 
layer metal CMOS (M?CMOS) technology to achieve 
operating speeds similar to S-TTL with the inherent 
lower power consumption of standard CMOS Integrated 
circuits. All outputs have the ability to drive 10 LSTTL 
loads. All inputs have high noise immunity and are pro- 
tected from damage due to static discharge. 


To enhance user applications, the device is offered in 
three attractive 124-pin package options. Smaller pin 
count packages are available upon request. 


SCX 6324A Topology 
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Features 


2.4k gates 

2.0ns internal tpp 

CMOS power dissipation 
“LS” drive capability 

Full design automation support 
—80% utilization 

— 100% auto place and route 
124 pins maximum 

—55 inputs 

—56 I/Os 

—6 Voo 

—6Vss 

—Ttest 


CECE ECE LeeLee LCL Lr 
a3 : ‘ 


4 we 


aggounnapeoa & 


DA-B25M92/Printed in U.S.A. 


suonjedijioads Aueiqr] oe 
% BQUBULIOJAd-YBIH WHZE9 XOS 


Kei 8385 SOND AP 


Yj National 
Semiconductor 


SLX6324 - High Speed 2.4k CMOS Gate Array 


General Description Features 


This versatile 2.4k gate array utilizes silicon gate duallayer @ 2.4k Gates 
metal CMOS :M2CMOS: technology to achieve op- 
erating speeds similar to LS-TTL with the inherent lower _@ 2.0ns Intemal tog 
power consumption of standard CMOS integrated circuits. gm CMOS P 
All outputs have the ability to dnve 10LS-TTL loads. All CMOS ROG Dieser 
inputs have high noise immunity and are protected from ™@ “LS” Drive Capability 
ic dischi 
damage due to static discharge. @ Full Design Automation 


To enhance user applications, the device is offered in See set 
three attractive 124-pin package options. Smaller pin = wae papi FS 
count packages are available upon request. — 100% Auto Place and Route 


Topological Diagram 
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TP3051, TP3056 Monolithic Parallel Data Interface 
CMOS CODEC]/Filter Family 


General Description 


The TP3051, TP3056 family consists of a y-law and A-law 
monolithic PCM CODEC/filter set utilizing the A/D and 
D/A conversion architecture shown in Figure 1, and a 
parallel I/O data bus interface. The devices are fabricated 
on National's advanced double-poly CMOS process 
(P?CMOS). 


The transmit section consists of an input gain adjust 
amplifier, an active RC pre-filter, and a switched-capacitor 
bandpass filter that rejects signals below 200 Hz and 
above 3400 Hz. A compressing coder samples the filtered 
signal and encodes it in the u-255 law or A-law PCM format. 
Auto-zero circuitry is included on-chip. The receive section 
consists of an expanding decoder which reconstructs the 
analog signal from the compressed y-law or A-law code, 
and a low pass filter which corrects for the sin x/x 
response of the decoder output and rejects signals above 
3400 Hz. The receive output is a single-ended power ampli- 
fier capable of driving low impedance loads. The TP3051 
w-law and TP3056 A-law devices are pin compatible paral- 
lel interface CODEC/filters for bus-oriented systems. They 
are ideally suited for use with the TP3100 family of digital 
line interface controllers (DLIC) in switching system ap- 
plications. The DLIC communicates with the main switch 
controller via integrated data, signaling and control chan- 
nels, and provides local time-slot and space switching 
capability for up to 32 TP3051 or TP3056 CODECs. 


Connection Diagram 


Features 


™ Complete CODEC and filtering system including: 
-Transmit high pass and low pass filtering 
-Receive low pass filter with sin x/x correction 
-Receive power amplifier 
~Active RC noise filters 
~u-255 law COder and DECoder—TP3051 
-A-law COder and DECoder—TP3056 
-Internal precision voltage reference 
-Internal auto-zero circuitry 
Meets or exceeds all D3/D4 and CCITT specifications 
+ SV operation 
Low operating power—typically 60 mW 
Power-down standby mode—typically 3 mw 
High speed TRI-STATE” data bus 
2 loopback test modes 


Dual-In-Line Package 


VFxI* 
VFxt~ 

GSx 

Veco 

PCM /CNTL 
CLK 

080 

081 

082 


0B3 


TOP VIEW 
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TP3052, TP3053, TP3054, TP3057 Monolithic Serial Interface 


CMOS CODEC/FILTER Family 


General Description 


The TP3052, TP3053, TP3054, TP3057 family consists of 
p-law and A-law monolithic PCM CODEC/filters utiliz- 
ing the A/D and DIA conversion architecture shown in 
Figure 1, and a serial PCM interface. The devices are 
fabricated using National's advanced double-poly CMOS 
process (P?>CMOS™). 


The encode portion of each device consists of an input 
gain adjust amplifier, an active RC pre-filter which 
eliminates very high frequency noise prior to entering a 
switched-capacitor band-pass filter that rejects signals 
below 200 Hz and above 3400 Hz. Also included are auto- 
zero circuitry and a companding coder which samples the 
filtered signal and encodes it in the companded y-law or 
A-law PCM format. The decode portion of each device con- 
sists of an expanding decoder, which reconstructs the 
analog signal from the companded y-law or A-law code, a 
low-pass filter which corrects for the sin x/x response of 
the decoder output and rejects signals above 3400 Hz and 
is followed by a single-ended power amplifier capable of 
driving low impedance loads. The devices require two 
1.536 MHz, 1.544 MHz or 2.048 MHz transmit and receive 
master clocks, which may be asynchronous, transmit and 
receive bit clocks, which are synchronous with the master 
clocks but may vary from 64 kHz to 2.048 MHz, and trans- 
mit and receive frame sync pulses. The timing of the frame 
sync pulses and PCM data is compatible with both in- 
dustry standard formats. 


Connection Diagrams 


Dual-In-Line Package 


TP3054 
TP3057 


TOP VIEW 


Dual-in-Line Package 


Features 


@ Complete CODEC and filtering system (COMBO) 
including: 

-Transmit high-pass and low-pass filtering 

-Receive low-pass filter with sin x/x correction 
-Active RC noise filters 

-n-law or A-law compatible COder and DECoder 
-Internal precision voltage reference 

~Serial 1/O interface 

-Internal auto-zero circuitry 

u-law with signaling, TP3020 timing—TP3052 

u-law with signaling, TP5116A family timing—TP3053 
p-law without signaling, 16-pin—TP3054 

A-law, 16-pin—TP3057 

Meets or exceeds all 03/D4 and CCITT specifications 
+ 5V operation 

Low operating power—typically 60 mW 

Power-down standby mode—typically 3 mw 

TTL or CMOS compatible digital interfaces 
Maximizes line interface card circuit density 


Dual-In-Line Package 


TOP VIEW 


P2cMOS™M 15 a trademark of National Semiconductor Corp 
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TP3310, TP3311, TP3320, TP3321 Monolithic 1200/75 Bit/s 
FSK MODEM Family 


General Description 


The TP3320 and TP3321 are general purpose monolithic 
FSK (frequency shift-keyed) MODEMs Implemented with 
National's advanced double-poly CMOS process 
(P2CMOS™), They are capable of generating and receiv- 
Ing frequency modulated signals at data rates from 0 to 
600 bit/s or from 0 to 1200 bit/s on voice-grade telephone 
lines. The operating mode can be half-duplex with a 
backward channel on two-wire lines or full-duplex on four- 
wire lines, The TP3320 and TP3321 are offered in a 20-pin 
package and are capable of operating according to three 
standards: . 


—CCITT V23 at 1200 bit/s, with backward channel at 
75 bit/s. 

—CCITT V23 at 600 bit/s, with backward channel at 
75 bit/s. 

— BELL 202 at 1200 bit/s, with backward channel at 
5 bit/s. 


The standard and the operating mode are pin selectable. 


In half-duplex mode the forward and reverse channels can 
be used simultaneously while still maintaining excellent 
distortion and error-rate performance. 


All flitering functions required for frequency generation, 
out-of-band noise rejection and demodulation are per. 
formed by on-chip switched capacitor filters. 


All Internal frequencies are generated from an inexpen- 
sive 3.579545 MHz TV color-burst crystal reference. The 
buffered master clock is made available for external use 
on one of the pins. 


Two baud rate clocks CLK, and CLK, are also provided by 
the MODEM to synchronize the transmit and the receive 
section of a UART. The frequency of each clock is 16 times 
the baud rate for the associated direction (75 x 16 Hz, 
600 x 16 Hz or 1200 x 16 Hz, depending on the operating 
mode). 


The handshaking protocol of the TP3320 and TP3321 with 
the local data terminal is RS232C compatible. The self- 
test feature allows the user to locally test the forward and 
the reverse channel of the MODEM. 


A power-down mode Is provided to reduce the power con- 
sumption to less than 2 mW when the MODEM Is inactive. 


The TP3310 and TP3311 are 16-pin versions of the TP3320 
optimized for VIEWDATA terminals and for applications 
where low cost and board area are important considera- 
tlons. They are still complete half-duplex or full-duplex 


P2cMos™ is a trademark of National Semiconductor Corp. 
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MODEMs; but they only operate according to CCITT 
standard V23 with a 1200 bit/s main channel and a75 bit/s 
backward channel. 


To realize a low cost data terminal, the MODEM can be in- 
terfaced with a UART and a microprocessor as shown in 
Figure 1. The standard and the operating mode are con- 
trolled by the microprocessor. No external baud rate 
generator is needed. 


Features 


@ +5V operation 
® Low operating power dissipation: 75 mW (typical) 
® Low standby power dissipation: 2 mW (typical) 
® On-chip switched capacitor transmit and receive filters 
@ Uses inexpensive 3.579545 MHz television color-burst 
crystal 
@ BELL 202(s) compatible : 
0-1200 bit/s with 5 bit/s reverse channel 
900 Hz soft carrier turn-off tone 
® CCITT V23 compatible 
0-1200 bit/s with 75 bit/s reverse channel 
0-600 bit/s with 75 bit/s reverse channel 


@ Half-duplex operation on two-wire lines 

@ Full-duplex 1200 bit/s operation on four-wire lines 
@ Optimized UART interface 

@ Loopback test mode 

@ RS232C-type handshake signals 


Applications 


@ Bullt-in medium speed MODEMS 

® Stand-alone MODEMs 

@ VIDEOTEX or VIEWDATA terminals 
® Remote data collection 

@ Point of sale terminals 

@ Credit verification systems 

@ Tape recorder interface 

@ Electronic mall 
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TP5087/TP5087A, TP5092/TP5092A, TP5094/TP5094A 
DTMF (TOUCH-TONE®) Generators 


General Description 


The TP5087, TP5092 and TP5094 are low threshold voltage, 
field-implanted, metal gate CMOS integrated circuits. The 
devices interface directly to a standard telephone keypad 
and generate all dual tone multi-frequency pairs required 
in tone-dialing systems. The tone synthesizers are locked 
to an on-chip reference oscillator using an inexpensive 
3.579545 MHz crystal for high tone accuracy. The crystal 
and an output load resistor are the only external com- 
ponents required for tone generation. A MUTE OUT logic 
signal, which changes state when any key is depressed, is 
also provided. 


Block Diagram 


OSC IN 


Features 


™ 2.5V-10V operation when generating tones (TP5087A, 
TP5092A, TP5094A) 


™® 2V operation of keyscan and MUTE: logic 

@ Powered directly from telephone line 

@ Interfaces with standard single-contact or 2-of-8 tele- 
phone keypad 

® Static sensing of key closures 

® On-chip 3.579545 MHz crystal-controlled oscillator 

®@ On-chip regulation of tone amplitudes 


®@ High group and low group tones generated and mixed 
internally 


®@ High group pre-emphasis 

® Low harmonic distortion 

® Open emitter-follower low-impedance output 
@ SINGLE TONE INHIBIT pin 


TONE OUTPUT 


MUTE OUTPUT 


FIGURE 1. TP5087 Family 


TOUCH-TONE? Is a registered trademark of Bell Telephone. 
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Z80°EMULATOR PACKAGE 


May 1982 


@ Real-time emulation of Z80, Z80A° and 
Z80B® microprocessors 


@ Supports two modes of operation 
¢ Program development 
¢ Single processor emulation 


Product Overview 


National's Z80 Emulator Package gives the designer 
of Z80 based systems the kind of sophisticated tool 
required for efficient microcomputer development. 
The Z80 Emulator Package, In conjunction with the 
Integral ISE™ Package and a STARPLEX/STARPLEX 
ll Development System, provides capabilities that 
up to now have not been available In this type of 
instrument. 


National’s Integral ISE Package is installed directly 
into any STARPLEX/STARPLEX II Development Sys- 
tem. This package consists of two logic boards 
(TRACE logic and MAPPED MEMORY). These two 
logic boards provide the user with 32 K bytes of real- 
time map memory and all the necessary logle for 
break-points, tracing and memory mapping. These 
resources are available for the emulation of any 
processor since the Individual emulation packages 
are the only components dedicated to particular 
processors. This approach simplifies changing pro- 
cessors since the user needn't learn a new ISE™ 
language each time he changes emulation packages. 


The Z80 Emulator Package provides the physical and 
electrical interface between the Integral ISE package, 
the STARPLEX Development System and a Z80 based 
system undergoing development. When installedina 


@ Plugs directly into any STARPLEX™/ 
STARPLEX II™ development system 


@ Includes target board, cable pod with 
cables and complete software 


STARPLEX Development System, It connects to the 
user's system via the cable pod and a 40-pin plug to 
the system under development. In this configuration, 
the entire system supports two modes of operation. 
These modes are program development and single 
processor emulation. 


The program development mode permits the user to 
develop and debug his software even though he has 
no prototype hardware available. The emulator pack- 
age provides the clocks and memory necessary for 
this task. During emulation of a single processor, the 
user's hardware provides the actual clock signal, 
thus forcing the entire Integral ISE system to operate 
at the actual clock rate of the user's system. 


280 (6 MHz) Emulator Package Option 


An optional 6 MHz Z80 Emulator Package Is available 
for first time users who want to do real-time emu- 
lation of the Z80B microprocessor. Included In this 
package are: target board, lightweight plastic cable 
pod, cables, software for ISE Host Driver, 280 Display 
Change software of mnemonic assembly and disas- 
sembly, trace board, high-speed (55ns) 32K bytes 
mappable memory board and TTL status pod. (SPM- 
A20 also includes Z80 (NSC800™) Cross-Assembler 
Software.) 


STARPLEX, STARPLEX Il, Integral ISE, ISE, and NSC8O00 are trademarks of National Semiconductor Corp. 


280, Z80A, and Z60B are registered trademarks of Zilog Corp. 
© 1982 National Semiconductor Corp. O-R-1695 
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THE DATA BOOKSHELF: 


TOOLS FOR THE DESIGN ENGINEER 


National Semiconductors Data Bookshelf is a compendium of information about a product line unmatched in its 
breadth in the industry. The fifteen independent volumes that comprise the Bookshelf—about 8000 pages—describe in 
excess of 8100 solid-state devices; devices that span the entire spectrum of semiconductor processes, and that range 
from the simplest of discrete transistors to microprocessors—those most-sophisticated marvels of modern integrated- 


Circuit technology. 


Active and passive devices and circuits; hybrid and monolithic structures; discrete and integrated components ... 
complete electrical and mechanical specifications; charts, graphs, and tables; test circuits and waveforms; design and 
application information...whatever you need, you'll find it in the designer's ultimate reference source—National Semi- 


conductor's Data Bookshelf. 
ADVANCED BIPOLAR LOGIC DATABOOK 


This is the Advanced Bipolar Logic Databook from 
National Semiconductor. The book contains infor- 
mation on the Advanced Schottky family, as well as the 
most up-to-date information available from National on 
the Advanced Low Power Schottky family. 


Both of these advanced logic families are in their early 
production phases and will be continually expanded in 
future National Databook publications. 


Contact your National Semiconductor Representative 
for more information concerning these next generation 
logic families or any of the other extensive logic families. 
Year: 1982 


Page Count: 214 Price: $5.00 


CMOS DATA BOOK 


This databook contains information on National Semi- 
conductor's standard SSI/MSI CMOS products. This 
includes the popular 54C74C series logic family, which 
is pin for pin, function for function equivalent to the 7400 
family of TTL devices. All device outputs are LPTTL 
compatible, capable of sinking more than 360yA (= 1 
LSTTL load). The AC parameters are specified with a 
50pF capacitive load. 


In addition, this book describes National Semiconduc- 
tor’s extensive line of CD40XXB and CD45XXB series 
devices. These parts meet the standard JEDEC “B- 
Series” specifications. 


Special Function, LSI, A/D Converters and Memory 
device specifications contained herein offer the designer 
unique high-density low-power system solutions. All 
devices are compatible with 54C/74C series and CD4XXB 
series products. 

Year 1981 


Page Count: 842 Price: $6.00 


COPS MICROCONTROLLERS DATABOOK 


The COPS Microcontrollers Databook offers the most 
Current information available from National Semicon- 


ductor on the COPS microcontroller family. Included in 
this publication are sections on: single-chip, ROMless 
and piggyback microcontrollers, standard controllers, 
MICROWIRE peripherals, EPROMs and support cir- 
cuits, and development systems and user's manuals, as 
well as the applications for these products. 


COPS products offer cost efficiency and design flexibil- 
ity as well as development ease, and will be continually 
upgraded and expanded. Continue to look for future 
databooks providing information on new developments 
which may improve your capability to bring your ideas 
to market. 


For more information, contact your National Semicon- 
ductor Representative concerning any of our COPS 
family products. 
Page Count: 834 


Price: $6.00 Year: 1982 


48-SERIES MICROCOMPUTER HANDBOOK 


This handbook contains detailed design-related infor- 
mation pertaining to the National Semiconductor 48- 
Series single-chip microcomputers and microproces- 
sors. 


The material presented is at a level of detail to aid in the 
design and development of systems using the 48-Series 
microcomputers. 


Topics include the 48-Series architecture, expansion, 
and instruction set. 


Additional hardware examples, integrated with the re- 
quired software, and various data sheets of compatible 
devices are given. : 

Year. 1980 


Page Count: 192 Price: $5.00 


HYBRID PRODUCTS DATABOOK 
The Hybrid Products Databook Is the only National 


Semiconductor publication that contains complete in- 
formation on all of our hybrid semiconductor products. 


Included are precision thin film and thick film products 
which provide the user with standard functions from 
operational amplifiers to converters with capabilities 
beyond those of current monolithic technology. 


Product selection guides and an application section are 
also included. 
Page Count: 792 


Price: $7.00 Year: 1982 


THE INTERFACE DATABOOK 


In National Semiconductors Interface Databook, 702 
pages of specifications describe one of the industry's 
broadest lines of interface products. 


Over 300 data sheets have been compiled, covering 
transmission line drivers/receivers, bus transceivers, 
peripheral/power drivers, level translators/buffers, dis- 
play drivers, MOS and magnetic memory interface cir- 
cuits, microprocessor support circuits, applicable TTL 
and CMOS logic circuits. 


An industry cross reference guide gives National Semi- 
conductor's exact replacement for 7 other manufactur- 
ers. Product selection guides and a complete product 
applications section make it easy to find the correct part 
number for these specialized ICs. 

Price: $6.00 


Page Count: 702 Year: 1980 


LINEAR APPLICATIONS HANDBOOK 


This 712 page handbook provides a fully indexed and 
cross referenced collection of 110 linear circuit applica- 
tions using both monolithic and hybrid circuits from 
National Semiconductor's broad line of linear products. 


Thought provoking applications, written by National's 
engineers, are an excellent reference source for linear 
design problems. 


Consumer applications, frequency, temperature and 
drift compensation, and improving signal-to-noise ratios 
are just a few of the design requirements considered. 


Page Count: 712 Price $16.00 Year: 1980 


LINEAR DATABOOK 


This new 1982 edition of the National Semiconductor 
Linear Databook is the most comprehensive available. It 
presents approximately 2000 pages of specifications for 
our high-technology linear products. Applications, de- 
scriptions, features and diagrams in this databook 
include detailed sections for Voltage Regulators, Op 
Amps, Voltage Comparators, A to D, D to A Converters, 
Industrial Blocks and Audio, and TV Circuits. 


The databook also features advanced telecommunica- 
tion devices and speech synthesis (DIGITALKER™), 
plus other non-state-of-the-art linear products offering 
performance, economy, quality and reliability. 

Year: 1982 


Page Count: 1952 Price: $12.00 


LOGIC DATABOOK 


National's new Logic Databook covers five of their logic 
families: TTL (54/74), Schottky (54S/74S), low power 
Schottky (54S/74LS), high speed (54H/74H), and low 
power (54L/74L). 


The Logic Databook—especially organized for quick 
and easy referencing—offers two complete functional 
indices and selection guides, one for SSI and one for 
MSI devices. In addition, it includes over 100 connection 
diagrams and test waveforms to help speed the design- 
in cycle. 


All in all, it's probably the most comprehensive collec- 
tion of practical information ever assembled on such a 
broad line of practical components. 

Page Count: 624 


Price: $9.00 Year: 1981 


MEMORY DATABOOK 


National Semiconductor has continued its reputation as 
a high-volume supplier of high-quality, cost-effective 
components by expanding into the design and process- 
ing of semiconductor memories. 


While developing this state-of-the-art technology, 
National met the problems of industry standardization 
by proposing and utilizing new terminology and sym- 
bols to make all memory data sheets consistent. Hence, 
a cohesive, 464-page databook that includes selection 
guides, diagrams, and test characteristics for RAMs. 
EPROMs, MOS ROMs, and magnetic bubble memories: 


Sections have also been devoted to character genera- 
tors, memory support circuits, and physical dimensions. 
Year: 1980 


Page Count: 464 Price: $6.00 


NSC800 MICROPROCESSOR FAMILY HANDBOOK 


Contained in this manual are 224 pages of design- 
related information about National Semiconductor's 
800-family series of high-performance-power micro- 
Processor components. 


Included are hardware functions, software operations, 
system support and design considerations for the 
NSC800 CPU, the NSC810 I/O Timer, and the NSC830 
ROM I/O. 


Completing this current edition are data sheets, applica- 
tion notes, and physical dimensions for many of the 
NSC800 components fabricated using the PECMOS 
Process. 

Page Count: 224 


Price: $5.00 Year: 1981 


PAL™ DATABOOK 


This book is intended to be a complete reference for the 
design of digital systems using Programmable Array 
Logic (PAL) devices. In addition to data sheets for all 
currently available devices, this book also contains 
extensive application notes intended to give design 
examples for a number of PAL devices. It also contains a 
step-by-step procedure for PAL design and program- 
ming, including the listing for PALASM™, which is a 
FORTRAN IV program that converts logic equations to 
PAL programming information. 


Portions of this book have been reprinted with the per- 
mission of Monolithic Memories Inc., the originator of 
the PAL concept. 
Page Count: 176 


Price: $6.00 Year: 1982 


RELIABILITY HANDBOOK VOLUME | 


The Reliability Handbook Volume | penetrates the bar- 
fier of technical jargon and procedural ritual that has 
grown around the subject of semiconductor reliability, 
enabling the reader to arrive at a clearer understanding 
in the areas that bear direct concern in the application of 
semiconductors within the Military/Aerospace electronic 
systems. 


This handbook focuses on areas of concern to all users 
of semiconductors where device reliability is of para- 
mount importance. It examines the devices themselves 
and discusses the most widely accepted and specific 
test procedures designed to test reliability. Throughout, 
the relationship of electrical, mechanical, environmen- 
tal, and visual tests and inspections to the nature of the 
devices is emphasized. Discussions include the MIL- 
STD-883, MIL-M-38510, VLSI/VHSIC, 883B/RETS™, and 
883S/RETS™. 


The entire book is voluminously documented and com- 
prehensively cross referenced. 
Year: 1982 


Page Count: 285 Price: $7.00 


TRANSISTOR DATABOOK 


National Semiconductor has added many new transis- 
tors and product families since publication of the last 
databook. Many have already been widely acclaimed by 
users. 


In addition to small-signal, power-bipolar and field- 
effect transistors that have been the mainstay of our 
catalog, there is a section for multiple-field-effect tran- 
sistors. More part numbers will be added as market 
needs expand. 


To keep current on all new National transistors, please 
contact your National sales representative or franchised 
distributor and ask to be placed on the customer mailing 
list. 

Page Count: 558 


Price: $6.00 Year: 1982 


VOLTAGE REGULATOR HANDBOOK 


With the variety of fixed- and variable-regulator tech- 
nology currently available, the 336-page Voltage Regu- 
lator Handbook becomes a must for the selection of 
three-terminal and dual tracking components that meet 
the system requirement while utilizing the most cost- 
effective approach. 


Beginning with product selection procedure and a data 
sheet summary, the text continues with easily accessible 
information about booster circuitry, power transformer 
and filter specifications, test methods, manufacturers’ 
cross reference, and extended use applications for 
National's regulators. 
Page Count: 336 


Price: $7.00 Year: 1982 


DATA BOOKSHELF ORDER FORM 


Please send me the volumes of the National Semiconductor DATA BOOKSHELF that | have selected below. 


Name Company 


Street Address 


City State/Country 
O Please charge my: O visa’ O MasterCard’ 
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*California residents must pay applicable sales tax. Allow 4-6 weeks for delivery. 
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Sample-and-Hold to Improve Response and 
Ripple 

LB-46 A New Production Technique for Trimming 
Voltage Regulators 

LB-47 High Voltage Adjustable Power Supplies 
LB-48 Simple Voltmeter Monitors TTL Supplies 
LB-49 Programmable Power Regulators Help 
Check Out Computer System Operating Margins 
LB-50 Using the LM1524/LM3524 in Switching 
Servo Amplifier Applications 

LB-51 Add Kelvin Sensing and Parallel Capability 
to 3-Terminal Regulators 

LB-52 A Low-Noise Precision Op Amp 

LB-53 uP Interface for a Free-Running A/D 
Allows Asynchronous Reads 

LB-54 Circuit for Evaluation of Custom 
Vocabulary EPROM Prototype Set 

MB-3 The MMS5S290 Power Story 

MB-5 MOS Clock Savers 

MB-7 TTL/MOS/DTL Interfaces 

MB-8 Digital Display Systems 


ORDER 
NUMBER APPLICATION BRIEFS 


114676 MB-9 MOS Clock Drivers 
114679 MB-12 MOS Goes Bipolar 
114680 MB-13 7 x 9 Display Character Generator 
114683 MB-16 Double-Clocking Cuts Standard Registers 
to Nonstandard Sizes 
114750 »B-1 Downloader 
114751 »B-2 Multi-Microprocessor Software 
114752 4B-3 Comparison Study NSC800 vs 8085, Z80™ 
114753 sB-4 Software Comparison NSC800 vs 8085, Z80 
114825 OB-1 Switching Time Testing of Opto-Couplers 
114826 OB-2 The Odd Coupler 
114410 SA-2 Set Point Monitoring, Alarm and Control 
Using the BLC-8737 Analog Board 
114411 SA-3 Using Assembler Routines with FORTRAN | 
Makes STARPLEX™ More Versatile ' 
114412 SA~4 Designing Floppy Disk Systems (and a 
Sample CP/M Implementation) 
114413 SA-5 Getting Started with BLC in Test Equipment 
Design 
114450 SA-7 Using NSC800 & 8085 ISE™ as Automatic 
Test Equipment 
114440 = SB-1 BLC-8737 Analog Board 
114442 SB-6 Getting Started with National's High 
Performance (Z80 Based) Single Board Computer 
114445 SB-9 STARPLEX and Programmable Array Logic 
Implementation, a Sample Application 
114446 SB-10 Interfacing STARPLEX to a Data I/O Model 
17 or 19 PROM Programmer for Programmable 
Array Logic 
114455 SB-8 STARPLEX's “Submit Utility” Speeds 
Program Development 
113900 TP-14 Low Voltage Techniques 
113902 TP-15 Reducing DC Errors in Op Amps 
113903 TP-16 Controlling Secondary Breakdown in 
Bipolar Power Transistors 


To order the application notes/briefs listed above, write the order number in the space provided on the reply card. 
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CONNECTICUT 
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Wilton, CT 06897 
(203) 762-0378 
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* National Semiconductor 
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275 Commerce Drive, Suite 207 
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(215) 643-4910 
TWX: 510-661-3986 
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* National Semiconductor 
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Suite 103 
Miami. FL 33169 
(305) 949-3162 
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* National Semiconductor 
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41 Perimeter Center East 
Suite 660 
Atlanta, GA 30346 
(404) 393-2626 
Telex: 700-553 


ILLINOIS 


* National Semiconductor 
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2030 Algonquin Road 
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(312) 397-8777 
TWX: 910-689-3346 


INDIANA 


* National Semiconductor 
North-Central Regional Office 
6910 North Shadeland, Suite 204 
Indianapolis, IN 46220 
(317) 842-5006 
TWX: 810-260-1437 
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* National Semiconductor 
Capitol Regional Office 
8970 Route 108, Suite G 

Yumbia, MO 21045 
Balumore: (301) 995-0820 
Washington: (301) 621-5621 
TWX: 710-861-0505 
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* National Semiconductor 
Northeast Regional Office 
111 So. Bedford St, Suite 108 
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(617) 273-3170 
TWX: 710-322-8924 


MICHIGAN 

* National Semiconductor 
District Sales Office 
32969 Hamuiton Ct., Suite 111 
Farmington Hills, MI 48018 
(313) 553-0600 
TWX: 810-242-2902 


MINNESOTA 


* National Semiconductor 
Central Area Office 
1801 E 79th Street 
Bloomington, MN 55420 
(612) 854-8200 
TWX: 910-576-3165 


MISSOURI 


* National Semiconductor 
District Sales Office 
3217 Broadway, Suite 205 
Kansas City, MO 64111 
(816) 931-9600 


NEW JERSEY 
North 


* National Semiconductor 
Mid-Atlantic Regional Otfice 
140 Rte. 17 North, Suite 201 
Paramus, NJ 07652 
(201) 967-5300 
TWX: 710-990-4962 


‘South 

* National Semiconductor 
Liberty Regional Office 
275 Commerce Drive, Suite 207 
Ft. Washington, PA 19034 
(215) 643-4910 
TWX: 510-661-3986 


NEW YORK 
Upstate Area 


* National Semiconductor 
Empire Reglonal Office 
6493 Ridings Road 
Syracuse, NY 13206 
(315) 463-8047 
TWX. 710-541-0418 


National Semiconductor 
IBM District Sales Office 
4 Haight Avenue 
Poughkeepsie, NY 12603, 
(914) 473-8330 

TWX: 510-248-0043 


Metropolitan Area 
National Semiconductor 
Mid-Atlantic Regional Office 
(516) 222-1543 
TWX 710-990-4962 


OHIO 


* National Semiconductor 
East Central Regional Office 
293 Alpha Park 
Hightand Heights, OH 44143 
(216) 461-0191 
TWX: 810-427-2972 


OHIO—Continued 
National Semiconductor 
District Sales Office 
1121-D Lyons Road 
Dayton, OH 45459 
(513) 435-6886 
TWX: 810-473-2985 


PENNSYLVANIA 
East 


* National Semiconductor 
Liberty Regional Otfice 
275 Commerce Onve, Suite 207 
Ft. Washington, PA 19034 
(215) 643-4910 
TWX: 510-661-3986 
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* National Semiconductor 
East Central Regional Office 
293 Alpha Park 
Highland Heights, OH 44143 
(216) 461-0191 
TWX: 810-427-2972 


TEXAS 


* National Semiconductor 
Central Regional Office 
13531 No. Central Expressway 
Suite 2020 
Oallas, TX 75243 
(214) 690-4552 
TWX: 910-667-4741 


WASHINGTON 

* National Semiconductor 
Cascade Regional Office 
1800 N.E. 112th Avenue 
Suite 260E 
Bellevue, WA 98004 
(206) 453-9944 
TWX: 910-443-2318 


CANADA 
British Columbia 


National Semiconductor 
Cascade Regional Office 
1800 N E. 112th Avenue 
Suite 260E 

Bellevue, WA 98004 
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